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1.  INTRODUCTION 


In  the  last  decade,  one-  and  two-dimensional,  two-phase-flow,  unsteady,  heterogeneous,  reacting,  gun 
interior  ballistic  computer  codes,  which  provide  digital  simulations  of  flamespreading  and  a  history  of 
ignition  transients,  have  been  (or  are  -  -ing)  developed.  Examples  of  these  codes  are  die  one-  and  two- 
dimensional  NOVA  codes  (Gough  1983;  Gough  1980).  The  NOVA  codes  require  as  one  of  their  inputs 
the  rate  of  propagation  of  intergranular  stress  in  the  aggregate  at  the  settling  porosity  (i.e.,  the  speed  of 
sound  in  the  settled  aggregate). 


Gough  (1980)  has  developed  the  basic  relationship 


2  Dt 
~dF 


(i) 


where  the  operator  D/Dtp  is  the  convective  derivative  along  the  solid  phase  streamline  (i.e.,  assumes  the 
observer  is  sitting  on  the  moving  solid).  In  Equation  1,  a  is  the  rate  of  propagation  of  intergranular  stress, 
o  is  the  non-intrinsic  average  granular  stress  (positive  in  compression),  i.e.,  o  =  (1  -  e)R  where  R  is  the 
intrinsic  intergranular  stress,  e  is  the  porosity  of  the  aggregate  (fraction  of  a  unit  volume  occupied  by  gas), 
and  pp  is  the  density  of  the  propellant.  Gough  assumes  a  form 

a(e)  =  axll  ,  (2) 

e 


where  a,  is  the  intergranular  stress  at  the  settling  porosity  of  the  aggregate  and  %  is  the  settling  porosity. 
Integrating  Equation  1  using  Equation  2  gives 


2.  EXPERIMENTAL 


' 
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(3) 


The  Naval  Ordnance  Station  (NOS),  Indian  Head,  MD,  performed  a  series  of  experiments  (Biricett 
1981)  for  the  Ballistic  Research  Laboratory  (BRL)  using  an  existing  piece  of  equipment  to  deduce  stress 
vs.  porosity  on  M30A1  propellant.  The  apparatus,  which  is  shown  in  Figure  1,  was  modified  to  measure 
not  only  the  force  on  the  top  of  die  propellant  bed  but  also  the  force  on  the  bottom  of  the  bed.  A  surge 
tank  was  added  to  allow  the  force-time  curve  to  be  tailored  to  rise  to  a  given  upper  force  level  as  fast  as 
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icology  Apparatus. 


possible  (on  the  order  of  one  second)  and  remain  at  that  level  for  many  seconds.  A  sample  of  force-time 
curves  is  given  in  Figure  2. 

The  j  opellant  was  subjected  to  the  same  force-time  function  for  three  different  ropellant 
temperatures  (nominally,  219  K,  294  K,  and  336  K)  and  for  four  different  final  upper  force  levels 
(nominally,  16,200  N,  31,100  N,  48,900  N,  and  62,300  N).  Usually  two  or  three  repetitions  were 
performed  at  each  pressure  level  and  temperature. 

The  theology  fixture  consists  of  a  large  tank  filled  with  hydraulic  fluid  which  is  pressurized  with 
nitrogen  gas  to  a  specified  value,  at  which  time  a  valve  between  the  hydraulic  ram  and  foe  tank  is  opened. 
The  ram  then  compressed  a  measured  amount  of  propellant  contained  in  a  steel  cylinder  (7.768  cm  in 
diameter  and  27.86  cm  high).  Force  gages  (BLH  Electronics  model  C3P2-C)  were  used  to  measure  the 
force  both  on  foe  top  of  and  at  the  bottom  of  foe  propellant  bed.  The  motion  of  the  top  ram  was 
monitored  with  two  linear  variable  differential  transformers  (Model  FSCM  62767  by  SCR  Division  of 
Moxon  Inc.).  A  pressure  cell  (BLH  Electronics  Model  DHF)  was  used  to  monitor  the  hydraulic  fluid 
pressure. 

The  experiments  were  controlled  by  a  PDP-1 1/10  minicomputer.  A  15-bit  Phoenix  A/D  converter  was 
used  to  digitize  the  data  which  were  stored  on  magnetic  disks. 

The  procedure  included  the  preweighing  of  foe  sample  of  M30A1  propellant  (Lot  RAD-79E-069960), 
which  gave  a  convenient  bed  depth  of  approximately  20.3  cm  (approximately  0.9  kg).  The  propellant 
samples  were  preconditioned  to  21 1  K  for  foe  219  K  tests  and  344  K  for  the  336  K  tests.  Portions  of  the 
steel  fixture  in  contact  with  the  propellant  were  also  temperature  conditioned.  The  cylinder  was  wrapped 
with  insulation  for  the  extreme  temperature  runs.  In  foe  tests,  propellant  was  poured  into  the  fixture,  the 
side  of  the  cylinder  was  tapped  with  a  mallet  to  settle  the  propellant,  and  the  upper  ram  was  lowered  to 
the  top  of  foe  propellant  bed.  The  initial  distance  from  the  top  of  foe  cylinder  to  the  top  of  the  upper  arm 
was  measure'  manually.  The  random  arrangement  of  grains  at  foe  surface  made  it  difficult  to  standardize 
this  measurement  (and  therefore  the  initial  porosity).  The  nitrogen  pressure  was  raised  in  foe  hydraulic 
fluid  tank  to  a  prescribed  pressure,  at  which  time  the  computer  opened  the  connecting  valve  to  foe 
hydraulic  ram  and  started  to  collect  data.  The  nitrogen  gas  was  vented,  and  foe  upper  ram  was  raised 
remotely  after  foe  data  were  collected. 
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TIME  (S) 


Figure  2.  Typical  Upper  Force-Time  Curves  at  294  K  for  Different  Final  Force  Levels. 
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The  data  consisted  of  two  independent  displacement  measurements  of  the  top  ram,  four  force 
measurements  (two  independent  measurements  at  the  top  and  bottom  of  the  propellant  bed),  and  the 
hydraulic  fluid  pressure,  all  as  functions  of  time.  These  data  are  provided  in  the  Appendix. 

3.  DATA  REDUCTION 


The  data  were  reduced  with  a  computer  program  provided  by  NOS,  Indian  Head,  MD.  Calculated 
values  were  the  averaged  displacement,  the  averaged  upper  and  lower  forces,  and  the  porosity  with 
tabulated  values  of  time  and  hydraulic  oil  pressure.  The  inertial  forces  were  calculated  to  be  less  than  one 
percent  of  the  applied  forces  and  were  neglected.  The  computer  program  was  modified  to  calculate  the 
rate  of  propagation  of  intergranular  stress,  a,  from  Equation  1  by  least-squares  fitting  the  stress  vs.  porosity 
to  a  form 

o  *  c  +  dt  ^ 

over  a  given  number  of  points;  therefore,  using  (1)  and  (4), 


a  = 


(5) 


The  calculated  values  of  stress  propagation  for  different  temperatures  over  the  first  ten  points  (0.04s), 
for  which  the  force  is  greater  than  1,000  N,  are  tabulated  in  Table  1  for  both  the  stress  calculated  at  the 
top  and  bottom  of  the  bed.  These  values  of  a,,  the  rate  of  propagation  of  intergranular  stress  at  the  settling 
porosity,  are  the  required  input  values  to  both  the  one-dimensional  and  two-dimensional  NOVA  codes. 


4.  OTHER  OBSERVATIONS 


As  well  as  getting  speed  of  sound  data  at  the  settling  porosity  for  different  temperatures  of  M30A1 
propellant,  it  was  hoped  to  obtain  a  rate  dependant  behavior  at  different  temperatures.  By  assuming  a 
relationship  of  rate  vs.  temperature,  extrapolation  to  higher  rates  than  experimentally  deteimined  may  be 
expected.  Unfortunately,  the  only  experiments  that  showed  any  rate  dependance  (Figure  3)  were  for 
336  K.  The  294  K  and  219  K  experiments  did  not  exhibit  any  detectable  rate  dependance  (Figures  4 
and  5).  The  stress  rates  ranged  from  2.5  MPa/s  to  25  MPa/s.  This  is  three  orders  of  magnitude  less  than 
would  be  calculated  for  a  typical  top-zone  155-mm  howitzer  firing.  It  should  be  noted  that  the  initial 
porosity  was  arbitrarily  normalized  to  0.45,  by  calculating  the  initial  distance  to  the  top  of  the  bed  required 
to  give  this  value,  to  simplify  comparisons  of  Figures  3, 4,  and  5. 
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Table  1.  Rate  of  Propagation  of  Intergranular  Stress  at  at  The  Settling  Porosity  with  Different  Force 
Levels  and  Temperatures 


Temperature 

219  K 

294  K 

336  K 

Final  Top 

a,  Top, 

a,  Bottom, 

aj  Top, 

a]  Bottom, 

a,  Top, 

aj  Bottom, 

Force,  N 

m/s 

m/s 

m/s 

m/s 

m/s 

m/s 

16,200 

253 

mm 

85 

65 

282 

■ 

93 

61 

247 

211 

185 

119 

20,800 

190 

178 

182 

■91 

26,700 

176 

155 

31,100 

239 

208 

187 

160 

101 

67 

254 

220 

195 

161 

182 

163 

184 

164 

189 

159 

48,900 

251 

186 

mm 

77 

256 

190 

88 

62,300 

242 

199 

193 

166 

■a 

80 

1 

224 

188 

190 

167 

wsm 

95 

I 

229 

192 

195 

173 

■s 

94 

I  Average 

248 

210 

185 

157 

106 

78 

|  S.D. 

(16.1) 

(16.8) 

(7.5) 

(12.6) 

(13.1) 

(13.2) 

6 


55000  H 


LU 

o 

cr 

O 

Li¬ 


ar 

LU 

a. 

OL 


44000  - 


33000  - 


22000 


55000 


22000 


If  we  assume  a  linear  model  of  a  viscoelastic  material  (Flugge  1967)  (see  Figure  6),  the  differential 
equation  describing  this  model  is 


o  +  Pfi  =  qfi  +  qxE  , 


(6) 


where  Pi,  qot  and  qt  are  constants  describing  the  physical  characteristics  of  the  system  and  E  is  the  strain; 
then  for  the  portion  of  the  strain-time  curve  for  a  constant  stress  level,  o0  is 


E 


+ 


(7) 


When  the  points  on  a  stress-time  curve  are  fit  to  the  form  E  =  a  +  be“  over  the  constant  stress  portion 
of  the  strain-time  curve,  and  compared  to  the  analytical  result,  there  is  virtually  no  detectable  difference 
(Figure  7).  The  resulting  equation  is 

E  =  0.33545  -  0.06575e*0483#3' 

for  this  fit.  If  the  fit  is  attempted  over  the  entire  time  span,  deviations  appear  (Figure  8),  indicating  a  need 
for  a  more  complex  model  in  the  less  highly  compacted  region. 

The  experiments  were  performed  with  force  measurements  being  made  at  both  the  top  and  bottom  of 
the  propellant  bed;  therefore,  the  resistive  force  Fr  will  be  the  difference  between  the  F,  measured  at  the 
top  of  the  propellant  bed  and  the  force  Fb  measured  at  the  bottom  of  the  propellant  bed  (Kuo,  Moore,  and 
Yang  1979). 

Fr  =  F,  -  Fb  .  (9) 

A  plot  of  force  measured  at  the  top  of  the  propellant  bed  vs.  the  resistive  force  (Figure  9)  for  the  top 
force  level  of  62,300  N  at  three  different  temperatures  shows  that,  for  294  K,  the  resistive  force,  after  the 
value  of  the  top  force  becomes  constant,  continues  to  increase  with  time.  This  would  be  expected  if 
during  the  dynamic  portion  of  the  rise  to  die  steady  force  level,  a  sliding  coefficient  of  friction  is  assumed 
and  then  a  higher  static  coefficient  of  friction  is  assumed  during  the  constant  force  portion  of  the 
compression  of  the  propellant  where  little  propellant  motion  takes  place.  Both  the  hot  and  cold 
experiments  show  an  unexpected  decrease  in  the  resistive  force  in  the  constant  force  region.  This 
unexplained  effect  was  noted  at  all  force  levels  and  possibly  could  be  due  to  grains  shifting  in  the  bed. 
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cr 


Figure  6.  A  Linear  Viscoelastic  Model. 
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Figure  9.  Upper  Force-Resistive  Force  Plot  at  Different  Temperatures  (219  K,  294  K.  and  336 
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5.  NOVA  CALCULATIONS 

Calculations  were  performed  using  both  the  one-  and  two-dimensional  NOVA  codes  for  a  M203 
propelling  charge  in  a  155-mm,  M198  howitzer.  The  only  variable  changed  was  the  value  of  q.  The 
values  of  a,  used  were  210, 157,  and  78  m/s  for  cold,  ambient,  and  hot  propellant,  respectively.  For  the 
two-dimensional  calculations,  there  was  a  2%  change  in  die  maximum  pressure  calculated,  a  1.2%  change 
in  the  velocity  going  from  hot  to  cold,  and  a  10%  difference  in  the  calculated  pressure  difference  curves. 
For  the  one-dimensional  calculations,  there  was  virtually  no  change  in  the  calculated  maximum  pressure 
and  pressure  difference  curves  and  a  0.2%  change  in  the  velocity  going  from  hot  to  cold.  This  is 
reassuring  since  it  implies  that  previous  calculations  using  values  of  a,  from  iheology  experiments  at 
ambient  temperature  (Horst  and  Robbins  1977)  are  acceptable  for  the  calculation  of  maximum  pressure 
and  velocity.  This  does  not,  however,  mean  that  rheology  data  are  unimportant,  as  this  same  range  of 
values  for  a,  can  lead  to  substantial  differences  in  the  prediction  of  pressure  waves.  Further,  when  an 
analysis  of  possible  grain  fracture  is  included,  significant  differences  in  maximum  chamber  pressure  and 
velocity  are  possible  as  well. 

The  one-dimensional  NOVA  code  also  calculates  a  projectile  stress  level  when  the  propellant  hits  its 
base.  The  calculated  levels  are  different  (10.1  MPa  for  the  cold,  8.9  MPa  for  the  hot  propellant).  This 
decrease  of  20%  suggests  that  if  shock  loading  of  the  projectile  is  important,  consideration  must  be  given 
to  the  a,  input  value. 

As  stated  before,  Gough  assumes  a  relationship 


a  (e)  *  o,  tjz  , 


(10) 


for  the  speed  of  the  intergranular  stress  as  a  function  of  the  propellant  porosity.  The  cold  and  ambient 
experiments  have  nearly  a  linear  region  of  stress  vs.  porosity,  which  would  lead  to 

fl(e)  ■  ax  (e0-e) ,  (11) 


or 


a  ■ 


3 


(12) 
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The  hot  tests  show  an  increase  in  a,  in  which  case  Gough’s  relationship  (Equation  10)  is  applicable. 


The  resistive  forces  between  the  propellant  and  the  walls  of  the  metal  cylinder  used  in  the  experiments 
are  in  the  order  of  20-50%  of  the  applied  force.  If  it  is  assumed  that,  as  is  done  in  the  NOVA  code,  there 
is  negligible  frictional  force  between  the  propellant  and  the  gun  wall,  then  the  values  of  a,  used  as  input 
to  the  NOVA  code  should  be  those  values  of  a,  calculated  from  the  lower  force  measurements  as  tabulated 
in  Table  1.  If  there  is  significant  contact  between  the  wall  and  the  propellant,  then  consideration  should 
be  given  to  modeling  this  effect  or  developing  some  correlation  to  account  for  it 

6.  CONCLUSIONS 

(1)  A  series  of  experiments  has  been  performed  which  provides  data  for  M30A1  propellant,  for 
calculation  of  a,  the  rate  of  propagation  of  intergranular  stress,  at  the  settling  porosity,  and  at  more  highly 
compacted  levels.  The  experiments  were  performed  at  219  K,  294  K,  and  336  K. 

(2)  No  discemable  rate  effects  were  seen  for  the  219  K  and  294  K  experiments.  The  rate  of 
propagation  of  intergranular  stress  a  was  constant  over  a  wide  range  of  porosities.  The  336  K  experiments 
indicated  both  rate  effects  and  an  increase  in  the  rate  of  propagation  of  intergranular  stress  as  the  porosity 
decreased. 

(3)  An  unexplained  decrease  in  the  resistive  force  between  the  propellant  and  the  container  for  219  K 
and  336  K  at  constant  force  levels  was  noted. 

(4)  NOVA  code  calculations  indicate  a  very  small  dependence  on  the  input  parameter  a,  for  the  major 
ballistic  parameters  but  did  indicate  a  dependence  on  shock  loading  of  the  projectile. 


16 


7.  REFERENCES 


Birkett,  J.  A.  "The  Acquisition  Of  M30A1  Propellant  Rheology  Data.”  IHTR  724,  Naval  Ordnance 
Station,  Indian  Head,  MD,  September  1981. 

Flugge,  W.  Viscoelasticity.  Waltham,  MA:  Blaisdell  Publishing  Company,  pp.  13-19, 1967. 

Gough,  P.  S.  'The  NOVA  Code:  A  Users  Manual."  IHTR  80-8,  Naval  Ordnance  Station,  Indian  Head, 
MD,  December  1980. 

Gough,  P.  S.  "Two-Dimensional,  Two-Phase  Modeling  of  Multi-Increment  Bagged  Artillery  Charges." 
BRL-CR -00503,  U.S.  Army  Ballistic  Research  Laboratory,  Aberdeen  Proving  Ground,  MD,  February 
1983. 

Horst,  A.  W.,  and  F.  W.  Robbins.  "Solid  Propellant  Gun  Interior  Ballistic  Annual  Report:  FY-76/TQ," 
IHTR  456,  Naval  Ordnance  Station,  Indian  Head,  MD,  January  1977. 

Kuo,  K.,  B.  Moore,  and  V.  Yang.  "Measurement  and  Correlation  of  Intergranular  Stress  and  Particle  Wall 
Friction  in  Granular  Propellant  Beds."  Proceedings  of  the  16th  JANNAF  Combustion  Meeting.  CPIA 
Publication  308,  vol.  I,  pp.  559-581,  December  1979. 


17 


Intentionally  left  blank. 


18 
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This  appendix  contains  the  data  collected  in  36  theological  experiments  performed  at  the  Naval 
Ordnance  Station  (NOS),  Indian  Head,  MD  (Biricett  1981).  The  setup  is  illustrated  in  Figure  1.  There 
are  two  independent  measurements  of  die  distance  the  top  ram  moves  as  well  as  independent 
measurements  of  the  force  at  the  top  and  bottom  of  the  propellant  bed.  These  values  are  averaged,  with 
the  averaged  value  given  in  the  following  tables.  The  pressure  in  the  hydraulic  oil  line  is  also  measured 
and  tabulated.  The  total  number  of  data  points  per  channel  is  500,  with  a  higher  sampling  rate  for  die  first 
250  points  than  the  last  250  points.  The  first  30  points  are  tabulated  and  then  every  tenth  point  after  that. 
There  are  also  values  of  porosity,  strain,  and  resistive  forces  calculated  and  tabulated  for  each  point  The 
porosity  is  defined  to  be  the  ratio  of  the  instantaneous  volume  of  the  gas  to  the  total  volume  at  that  time; 
the  strain  is  defined  as  the  ratio  of  the  instantaneous  change  in  height  to  the  height  at  that  time;  and  the 
resistive  force  is  defined  to  be  the  difference  between  the  top  force  and  the  bottom  force  measurement  at 
that  time.  The  density  used  to  calculate  the  porosity  was  measured  at  NOS  as  1.67  g/cc.  The  experiments 
were  performed  at  three  different  temperatures  which  are  coded  in  the  filename.  The  filenames  have  the 
form  M30xxx.yyy,  where  xxx  defines  the  temperature  of  the  experiment  and  yyy  is  the  run  number 
(002-037).  The  temperatures  were  chosen  to  be  219  K,  294  K,  and  336  K,  and  the  values  of  yyy  are  65 
(for  -650°  F),  70  for  (700°  F),  and  145  for  (1,450°  F).  The  M30  stands  for  M30A1  propellant,  which  in 
this  case  was  from  lot  RAD-79E-  069960.  The  first  seven  runs  were  run  with  a  constant  sampling  rate 
for  all  500  points  (002-007  having  a  sampling  rate  of  0.01  seconds/point  and  having  a  sampling  rate  of 
0.2  seconds/point  for  008).  The  sampling  rate  is  printed  out  on  the  tables  for  the  other  tests. 


21 


RHEOLOGY  DATA  FOR  FILE 
H3870 . 802 


INITIAL  HEIGHT  OF  BED  202. S  MM 
MASS  OF  PROPELLANT  0.8744  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

— 

0.00 

0.4562 

107. 

93. 

15. 

0.0 

2.05 

0.0000 

0.01 

0.4563 

127. 

109. 

17. 

-0.0 

2.06 

-0.6O02 

0.02 

0.4567 

137. 

127. 

10. 

-0.2 

2.05 

-0.0U09 

0.03 

0.4564 

140. 

130. 

10. 

-0. 1 

2.05 

-0.0803 

0.04 

0.4564 

115. 

111. 

4. 

-0.1 

2.05 

-0.0004 

0.05 

0.4561 

112. 

107. 

4. 

0.0 

2.05 

0.0001 

0.06 

0.4562 

128. 

121. 

7. 

-0.0 

2.05 

-0.0001 

0.07 

0.4559 

104. 

83. 

21. 

0. 1 

2.05 

0.0005 

0.08 

0.4565 

143. 

127. 

16. 

-0.  1 

2.05 

-0.0007 

0.09 

0.4565 

134. 

128. 

7. 

-0. 1 

1.98 

-0 . 0006 

0. 10 

0.4561 

112. 

107. 

4. 

0.0 

1.64 

0.0002 

0.11 

0.4564 

140. 

127. 

13. 

-0. 1 

1.23 

-0.0003 

0.12 

0.4561 

146. 

119. 

27. 

0.0 

1.09 

0.0002 

0.13 

0.4564 

184. 

134. 

50. 

-0.  1 

1.13 

-0.0005 

0.14 

0.4564 

287. 

188. 

98. 

-0.  1 

1.23 

-0.0005 

0.15 

0.4552 

422. 

255. 

167. 

0.4 

1.32 

0.0018 

0.16 

0.4548 

581. 

361. 

220. 

0.5 

1.39 

0.0024 

0.17 

0.4540 

760. 

474. 

286. 

0.8 

1.44 

0.0040 

0. 18 

0.4539 

1027. 

658. 

368. 

0.8 

1.47 

0.0041 

0.19 

0.4527 

1256. 

831. 

424. 

1.3 

1.48 

0.0064 

0.20 

0.4511 

1454. 

960. 

494. 

1.9 

1.49 

0.0093 

0.21 

0.4500 

1681. 

1125. 

555. 

2.3 

1.49 

0.0113 

0.22 

0.4496 

1906. 

1293. 

613. 

2.4 

1.49 

0.0120 

0.23 

0.4482 

2107. 

1415. 

692. 

2.9 

1.49 

0.0144 

0.24 

0.4478 

2366. 

1617. 

749. 

3. 1 

1.50 

0.0151 

0.25 

0.4458 

2572. 

1738. 

834. 

3.8 

1.51 

0.0187 

0.26 

0.4450 

2815. 

1907. 

908. 

4. 1 

1.52 

0.0202 

0.27 

0.4439 

3063. 

2078. 

985. 

4.5 

1.53 

0.0222 

0.28 

0.4433 

3363. 

2286. 

1077. 

4.7 

1.54 

0.0231 

0.29 

0.4417 

3595. 

2446. 

1148. 

5.2 

1.54 

0.0259 

0.39 

0.4310 

6462. 

4466. 

1996. 

9.0 

1.63 

0.0442 

0.49 

0.4195 

8984. 

6210. 

2774. 

12.8 

1.72 

0.0631 

0.59 

0.4105 

11234. 

7757. 

3477. 

15.7 

1.79 

0.0?74 

0.69 

0.4043 

12932. 

8970: 

3962. 

17.6 

1.86 

0.0371 

0.79 

0.3987 

14051. 

9699. 

4352. 

19.4 

1.91 

0.0956 

0.89 

0.3938 

14730. 

10088. 

4642. 

20.9 

1.94 

0. 1030 

0.99 

0.3907 

15144. 

10301. 

4843. 

21.8 

1.96 

0. 1075 

1.09 

0.3891 

15425. 

10440. 

4985. 

22.3 

1.98 

0. 1099 

1.19 

0.3865 

15545. 

10434. 

5110. 

23.0 

1.99 

0.1136 
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RHEOLOGY  DATA  FOR  FILE 
M3070.002 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AM  MAGE 

OIL 

STRAIN 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

1.29 

0.3854 

15663. 

10445. 

5218. 

23.3 

2.00 

0.1152 

1.39 

0.3041 

15745. 

10437. 

5308. 

23.7 

2.01 

0.1  .70 

1.49 

0.3826 

15787. 

10352. 

5435. 

24.2 

2.01 

0.1192 

1.59 

0.3816 

15837. 

10308. 

5529. 

24.4 

2.01 

0.1206 

1.69 

0 . 3805 

15827. 

10211. 

5615. 

24.7 

2.02 

0.1221 

1.79 

0.3801 

15830. 

10139. 

5691. 

24.9 

2.02 

0.1227 

1.89 

0.3798 

15853. 

10086. 

5767. 

24.9 

2.02 

0.1231 

1.99 

0.3707 

15818. 

9976 . 

5041. 

25.3 

2.02 

0.1247 

2.09 

0.3788 

15856. 

9937. 

5919. 

25.2 

2.02 

0.1246 

2.  19 

0.3786 

15847. 

9878. 

5969. 

25.3 

2.02 

0.1249 

2.29 

0 . 3777 

15827. 

9793. 

6034. 

25.6 

2.02 

0.1261 

2.39 

0.3769 

15840. 

9746. 

6094. 

25.8 

2.03 

0.1272 

2.49 

0.3773 

15878. 

9732. 

6147. 

25.7 

2.03 

0. 1267 

2.59 

0.3759 

15061. 

9649. 

6212. 

26. 1 

2.03 

0.1286 

2.69 

0.3760 

15865. 

9609. 

6256. 

26.0 

2.03 

0.1285 

2.79 

0.3761 

15906. 

9597. 

6309. 

26.0 

2.03 

0.1283 

2.89 

0.3752 

15880. 

9522. 

6357. 

26.3 

2.04 

0.1296 

2.99 

0.3751 

15896. 

9495. 

6401. 

26.3 

2.03 

0.1297 

3.09 

0.3754 

15928. 

9491. 

6437. 

26.2 

2.04 

0.1293 

3.  19 

0.3742 

15902. 

9424. 

6478. 

26.5 

2.04 

0.1309 

3.29 

0.3740 

15914. 

9396. 

6518. 

26.6 

2.03 

0.1312 

3.39 

0.3744 

15949. 

9460. 

6549. 

26.5 

2.04 

0.1307 

3.49 

0.3741 

15959. 

9368. 

6590. 

26.6 

2.04 

0.1311 

3.59 

0.3741 

15965. 

9347. 

6618. 

26.6 

2.03 

0.1311’ 

3.69 

0.3730 

15939. 

9284. 

6655. 

26.9 

2.03 

0.1326 

3.79 

0.3737 

15972. 

9300. 

6672. 

26.7 

2.04 

0.1316 

3.89 

0.3728 

15961. 

9246. 

6715. 

26.9 

2.03 

0.1329 

3.99 

0.3734 

15981. 

9255. 

6726. 

26.8 

2.04 

0.1321 

4.09 

0.3730 

15993. 

9236. 

6757. 

26.9 

2.04 

0.1326. 

4.  19 

0.3730 

15999. 

9221. 

6779. 

26.9 

2.03 

0.1326 

4.29 

0.3718 

15973. 

9157. 

6816. 

27.2 

2.04 

0.1343 

4.39 

0.3717 

15992. 

9151. 

6841. 

27.2 

2.04 

0.1344 

4.49 

0.3713 

15996. 

9139. 

6857. 

27.3 

2.03 

0. 1349 

4.59 

0.3718 

15986. 

9127. 

6859. 

27.2 

2.04 

0.1343 

4.69 

0.3711 

15979. 

9093. 

6886. 

27.4 

2.04 

0.1352 

4.79 

0.3719 

16012. 

9116. 

6896. 

27.2 

2.04 

0.1341 
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RHEOLOGY  DATA  FOR  FILE 
M3070.003 

INITIAL  HEIGHT  OF  BED  202.3  Ml 
MASS  OF  PROPELLANT  0.8769  KG 


Tire 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

s 

- 

N 

N 

N 

rei 

hPA 

- 

0.00 

0.4536 

129. 

127. 

2. 

0.0 

2.08 

0.0000 

0.01 

0.4540 

164. 

161. 

3. 

-0.1 

2.08 

-0.01106 

0.02 

0.4535 

139. 

137. 

2. 

0.0 

2.08 

0.0002 

0.03 

0.4534 

132. 

127. 

5. 

0. 1 

2.08 

0.0005 

0.04 

0.4541 

162. 

162. 

-0. 

-0.2 

2.08 

-0.0008 

0.05 

0.4537 

139. 

138. 

1. 

-0.0 

2.08 

-0.0001 

0.06 

0.4541 

165. 

166. 

-1. 

-0.2 

2.08 

-0.0008 

0.07 

0.4540 

146. 

149. 

-3. 

-0.1 

2.08 

-0.0006 

0.08 

0.4533 

132. 

131. 

1. 

0.1 

2.08 

0.0007 

0.09 

0.4534 

132. 

124. 

8. 

0. 1 

1.96 

0.0005 

0. 10 

0.4534 

135. 

127. 

8. 

0.1 

1.53 

0.0004 

0.11 

0.4539 

146. 

142. 

4. 

-0. 1 

1.22 

-0.0005 

0.  12 

0.4535 

176. 

147. 

29. 

0.0 

1.14 

0.0002 

0. 13 

0.4533 

222. 

143. 

79. 

0.1 

1.19 

0.0006 

0. 14 

0.4530 

344. 

207. 

137. 

0.2 

1.28 

0.0012 

0.  15 

0.4528 

522. 

338. 

183. 

0.3 

1.37 

0.0015 

0.16 

0.4519 

677. 

426. 

250. 

0.6 

1.43 

0.0031 

0.17 

0.4511 

842. 

528. 

314. 

0.9 

1.46 

0.0047 

0.  18 

0.4506 

1033. 

677. 

355. 

1.1 

1.49 

0.0055 

0.  19 

0.4490 

1190. 

760. 

430. 

1.7 

1.49 

0.0004 

0.20 

0.4479 

1367. 

874. 

493. 

2.1 

1.50 

0.0103 

0.21 

0.4470 

1562. 

1011. 

552. 

2.4 

1.51 

0.0120 

0.22 

0.4458 

1789. 

1157. 

633. 

2.9 

1.52 

0.0142 

0.23 

0.4448 

2020. 

1323. 

697. 

3.2 

1.52 

0.0158 

0.24 

0.4438 

2284. 

1501. 

783. 

3.6 

1.53 

0.0178 

0.25 

0.4423 

2516. 

1656. 

861. 

4. 1 

1.54 

0.0204 

0.26 

0.4417 

2801. 

1867. 

933. 

4.3 

1.54 

0.0:114 

0.27 

0.4401 

3086. 

2066. 

1020. 

4.9 

1.56 

0.0241 

0.28 

0.4385 

3340. 

2244. 

1097. 

5.5 

1.56 

0.0270 

0.29 

0.4378 

3639. 

2467. 

1172. 

5.7 

1.57 

0.0281 

0.39 

0.4250 

6622. 

4498. 

2124. 

10.1 

1.67 

0.0498 

0.49 

0.4147 

9430. 

6549. 

2881. 

13.5 

1.76 

0.0665 

0.59 

0.4047 

11678. 

8198. 

3481. 

16.6 

1.84 

0.0823 

0.69 

0.3975 

13316. 

9420. 

3896. 

18.9 

1.90 

0.0932 

0.79 

0.3921 

14417. 

10212. 

4205. 

20.5 

1.95 

0. 1012 

0.89 

0.3880 

15089. 

10683. 

4406. 

21.7 

1.98 

0. 1073 

0.99 

0.3844 

15476. 

10904. 

4572. 

22.8 

2.00 

0.1125 

1.09 

0.3820 

15712. 

11012. 

4701. 

23.5 

2.01 

0.1160 

1.19 

0.3803 

15859. 

11041. 

4818. 

23.9 

2.03 

0.1183 
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RHEOLOGY  DATA  FOR  FILE 
M3070.003 


TIME 

POROSITY 

AVERAGE 

UPPER 

FORCE 

S 

- 

N 

1.29 

0.3792 

15944. 

1.39 

0.3775 

15983. 

1.49 

0.3762 

16008. 

1.59 

0.3754 

16039. 

1.69 

0.3751 

16060. 

1.79 

0.3744 

16084. 

1.89 

0.3737 

16099. 

1.99 

0.3723 

16104. 

2.09 

0.3725 

16140. 

2. 19 

0.3720 

16162. 

2.29 

0.3717 

16174. 

2.39 

0.3710 

16186. 

2.49 

0.3699 

16157. 

2.59 

0.3703 

16196. 

2.69 

0.3695 

16201. 

2.79 

0 . 3688 

16181. 

2.89 

0.3687 

16226. 

2.99 

0.3687 

16239. 

3.09 

0.3681 

16245. 

3. 19 

0.3676 

16216. 

3.29 

0.3672 

16232. 

3.39 

0.3677 

16270. 

3.49 

0.3667 

16244. 

3.59 

0.3673 

16283. 

3.69 

0.3670 

16276. 

3.79 

0.3661 

16262. 

3.89 

0.3665 

16307. 

3.99 

0.3656 

16294. 

4.09 

0.3658 

16316. 

4. 19 

0.3656 

16325. 

4.29 

0.3654 

16310. 

4.39 

0 . 3655 

16326. 

4.49 

0.3652 

16332. 

4.59 

0.3644 

16315. 

4.69 

0.3648 

16347. 

4.79 

0.3645 

16344. 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

MOVED 

N 

N 

MM 

MPA 

“ 

11039. 

4904. 

24.2 

2.03 

0.1199 

10990. 

4994. 

24.7 

2.04 

0. 1223 

10935. 

5073. 

25.1 

2.04 

0.1241 

10898. 

5141. 

25.3 

2.05 

0. 1252 

10874. 

5194. 

25.4 

2.04 

0.1257 

10827. 

5257. 

25.6 

2.05 

0. 1266 

10795. 

5304. 

25.8 

2.05 

0. 1276 

10729. 

5375. 

26.2 

2.05 

0. 1295 

10713. 

5427. 

26.  1 

2.05 

0. 1292 

10684. 

5477. 

26.3 

2.06 

0. 1299 

10643. 

5532. 

26.4 

2.06 

0.1305 

10601. 

5585. 

26.6 

2.06 

0. 1315 

10528. 

5628. 

26.9 

2.06 

0. 1328 

10532. 

5664. 

26.8 

2.06 

0. 1323 

10491. 

5710. 

27.0 

2.07 

0.1334 

10430. 

5751. 

27.2 

2.06 

0. 1344 

10431. 

5795. 

27.2 

2.07 

0. 1345 

10417. 

5822. 

27.2 

2.06 

0. 1345 

10384. 

5861. 

27.4 

2.07 

0.1353 

10332. 

5884. 

27.5 

2.06 

0.1360 

10310. 

5922. 

27.6 

2.07 

0. 1366 

10318. 

5952. 

27.5 

2.07 

0.  1359 

10259. 

5985. 

27.8 

2.06 

0. 1373 

10277. 

6006. 

27.6 

2.07 

0. 1364 

10246. 

6031. 

27.7 

2.07 

0. 1368 

10208. 

6054. 

27.9 

2.07 

0. 1381 

10220. 

6088. 

27.8 

2.07 

0.1375 

10173. 

6121. 

28. 1 

2.07 

0.1388 

10174. 

6142. 

28.0 

2.07 

0.1385 

10162. 

6164. 

28. 1 

2.07 

0.1388 

10134. 

6176. 

28. 1 

2.07 

0.1391 

10131. 

6195. 

28. 1 

2.07 

0.  1389 

10109. 

6223. 

28.2 

2.07 

0. 1393 

10069. 

6247. 

28.4 

2.07 

0.1404 

10086. 

6262. 

23.3 

2.07 

0.  1399 

18066. 

6270. 

20.4 

2.07 

0. 1493 
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RHEOLOGY  DATA  FOR  FILE 
M3870 . 004 


INITIAL  HEIGHT  OF  BED  205.2  Ml 
MASS  OF  PROPELLANT  0.8750  KG 


TIM* 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

- 

0.00 

0.4627 

85. 

115. 

-30. 

0.0 

3.96 

0.0000 

0.01 

0.4629 

118. 

153. 

-36. 

-0. 1 

3.96 

-0.0004 

0.02 

0.4629 

114. 

153. 

-39. 

-0.1 

3.96 

-0.0004 

0.03 

0.4624 

78. 

115. 

-37. 

0. 1 

3.96 

0.0005 

0.04 

0.4628 

117. 

149. 

-32. 

-0. 1 

3.96 

-0.0003 

0.05 

0.4626 

101. 

135. 

-34. 

0.0 

3.97 

0.0002 

0.06 

0.4628 

114. 

152. 

-38. 

-0.  1 

3.96 

-0.0003 

0.07 

0.4628 

118. 

159. 

-42. 

-0. 1 

3.96 

-0.0003 

0.08 

0.4626 

110. 

138. 

-28. 

0.0 

3.97 

0.0001 

0.09 

0.4623 

85. 

115. 

-30. 

0.1 

3.88 

0.0007 

0.10 

0.4627 

111. 

142. 

-31. 

-0.0 

3.43 

-0.0001 

0.11 

0.4623 

97. 

121. 

-24. 

0. 1 

2.74 

0.0007 

0. 12 

0.4626 

194. 

170. 

24. 

0.0 

2.47 

0.0002 

0.13 

0.4621 

334. 

246. 

88. 

0.2 

2.49 

0.0010 

0. 14 

0.4621 

609. 

445. 

164. 

0.2 

2.61 

0.0011 

0. 15 

0.4609 

897. 

625. 

272. 

0.7 

2.76 

0.0033 

0.16 

0.4595 

1230. 

039. 

391. 

1.2 

2.88 

0.0059 

0.17 

0.4579 

1556. 

1039. 

518. 

1.8 

2.93 

0.0088 

0.18 

0.4561 

1931. 

1269. 

663. 

2.5 

2.96 

0.0120 

0.19 

0.4543 

2317. 

1509. 

807. 

3.1 

2. 93 

0.0153 

0.20 

0.4527 

2740. 

1777. 

962. 

3.7 

2.99 

0.0131 

0.21 

0.4507 

3190. 

2046. 

1144. 

4.5 

3.00 

0.0218 

0.22 

0.4488 

3672. 

2348. 

1324. 

5. 1 

3.01 

0.0251 

0.23 

0.4472 

4151. 

2666. 

1484. 

5.7 

3.03 

0.0279 

0.24 

0.4457 

4671. 

3040. 

1631. 

6.3 

3.04 

0.0305 

0.25 

0.4432 

5148. 

3361. 

1787. 

7.2 

3.05 

0.0350 

0.26 

0.4416 

5687. 

3764. 

1923. 

7.7 

3.07 

0.6378 

0.27 

0.4392 

6208. 

4134. 

2075. 

8.6 

3.08 

0.0418 

0.28 

0.4374 

6762. 

4541. 

2221. 

9.2 

3. 10 

0.0450 

0.29 

0.4358 

7347. 

4983. 

2364. 

9.8 

3. 12 

0.0477 

0.39 

0.4161 

13068. 

9233. 

3835. 

16.4 

3.27 

0.0797 

0.49 

0.3982 

17959. 

12817. 

5142. 

22.0 

3.41 

0.1072 

0.59 

0.3829 

21536. 

15396. 

6141. 

26.5 

3.51 

0. 1292 

0.69 

0.3701 

24464. 

17365. 

7099. 

30.2 

3.61 

0. 1469 

0.79 

0.3598 

26755. 

18919. 

7836. 

33.0 

3.69 

0. 1607 

0.89 

0.3511 

28245. 

19793. 

8452. 

35.3 

3.75 

0.1720 

0.99 

0.3451 

29176. 

20243. 

8933. 

36.8 

3.79 

0.1795 

1.09 

0.3392 

29758. 

20444. 

9315. 

38.3 

3.82 

0. 1868 

1.19 

0.3363 

30164. 

20536. 

9578. 

39.1 

3.84 

0.1904 
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RHEOLOGY  DATA  FOR  FILE 
M3070.804 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

H 

N 

N 

MM 

MPA 

— 

1.29 

0.3330 

30406. 

20617. 

9789. 

39.9 

3.86 

0. 1944' 

1.39 

0.3297 

30532. 

20568. 

9965. 

40.7 

3.87 

0. 1984 

1.49 

0.3276 

30638. 

20510. 

10128. 

41.2 

3.88 

0.2008 

1.59 

0.3268 

30711. 

20459. 

10252. 

41.4 

3.88 

0.2018 

1.69 

0.3249 

30751. 

20350. 

10401. 

41.9 

3.89 

0.2041 

1.79 

0.3231 

30800. 

20251. 

10549. 

42.3 

3.89 

0.2062 

1.89 

0.3220 

30850. 

20173. 

10677. 

42.6 

3.90 

0.2075 

1.99 

0.3211 

30897. 

2008 1-. 

10816. 

42.8 

3.90 

0.2085 

2.09 

0.3203 

30935. 

19996. 

10939. 

43.0 

3.90 

0.2094 

2.  19 

0.3194 

30966. 

19897. 

11068. 

43.2 

3.91 

0.2105 

2.29 

0.3175 

30980. 

19783. 

11196. 

43.7 

3.92 

0.2127 

2.39 

0.3174 

31009. 

19706. 

11303. 

43.7 

3.92 

0.2128 

2.49 

0.3159 

30995. 

19599. 

11396. 

44.0 

3.92 

0.2146 

2.59 

0.3155 

31036. 

19527. 

11509. 

44. 1 

3.92 

0.2150 

2.69 

0.3148 

31033. 

19444. 

11589. 

44.3 

3.92 

0.2158 

2.79 

0.3142 

31073. 

19374. 

11699. 

44.4 

3.92 

0.2165 

2.89 

0.3138 

31093. 

19325. 

11768. 

44.5 

3.92 

0.2169 

2.99 

0.3136 

31093. 

19252. 

11848. 

44.6 

3.92 

0.2172 

3.09 

0.3120 

31092. 

19164. 

11927. 

44.9 

3.92 

0.2190 

3.19 

0.3124 

31118. 

19125. 

11993. 

44.9 

3.92 

0.2185 

3.29 

0.3113 

31107. 

19040. 

12067. 

45. 1 

3.93 

0.2193 

3.39 

0.3108 

31120. 

18981. 

12139. 

45.2 

3.93 

0.2203 

3.49 

0.3106 

31145. 

18953. 

12193. 

45.3 

3.93 

0.2206 

3.59 

0.3107 

31174. 

18909. 

12264. 

45.2 

3.93 

0.2204 

3.69 

0.3104 

31186. 

18865. 

12321. 

45.3 

3.93 

0.2209 

3.79 

0.3091 

31176. 

18793. 

12383. 

45.6 

3.93 

0.2222 

3.89 

0.3093 

31214. 

18702. 

12432. 

45.6 

3.94 

0.2221 

3.99 

0 . 3082 

31191. 

18787. 

12484. 

45.8 

3.94 

0.2233 

4.09 

0 . 3084 

31232. 

18699. 

12534. 

45.8 

3.94 

0.2230 

4.19 

0.3085 

31236. 

18668. 

12568. 

45.7 

3.94 

0.2229 

4.29 

0.3072 

31210. 

18592. 

12617. 

46. 1 

3.94 

0.2244 

4.39 

0 . 3070 

31235. 

18567. 

12668. 

46.  1 

3.94 

0.2247 

4.49 

0.3072 

31242. 

18544. 

12698. 

46.1 

3.94 

0.2244 

4.59 

0.3068 

31245. 

18505. 

12740. 

46. 1 

3.94 

0.2248 

4.69 

0.3062 

31253. 

18465. 

12788. 

46.3 

3.94 

0.2255 

4.79 

0.3057 

31250. 

18434. 

12816. 

46.4 

3.94 

0.2260 
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RHEOLOGY  DATA  FOR  FILE 
113070.005 

INITIAL  HEIGHT  OF  BED  200.1  Ml 
MASS  OF  PROPELLANT  0.8748  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N  . 

N 

mm 

MPA 

— 

0.00 

0.4491 

155. 

182. 

-27. 

0.0 

3.93 

0.0000 

0.01 

0.4488 

136. 

166. 

-30. 

0. 1 

3.93 

0.8304 

0.02 

0.4492 

149. 

183. 

-33. 

-0.0 

3.93 

-0.0002 

0.03 

0.4489 

152. 

168. 

-16. 

0. 1 

3.93 

0.0903 

0.04 

0.4488 

142. 

158. 

-16. 

0.  1 

3.93 

0.0004 

0.05 

0.4490 

155. 

168. 

-13. 

0.0 

3.93 

0.0001 

0.06 

0.4486 

120. 

141. 

-22. 

0.2 

3.93 

0.0008 

0.07 

0.4487 

120. 

145. 

-25. 

0.1 

3.93 

0.0007 

0.08 

0.4490 

124. 

149. 

-26. 

0.0 

3.93 

0.0000 

0.09 

0.4494 

152. 

182. 

-30. 

-0.1 

3.87 

-0.0006 

0.  10 

0.4494 

155. 

182. 

-27. 

-0. 1 

3.47 

-0.0006 

0.11 

0.4489 

136. 

162. 

-26. 

0.0 

2.78 

0.0002 

0.  12 

0 . 4488 

226. 

180. 

46. 

0.  1 

2.47 

0.0005 

0. 13 

0.4488 

413. 

293. 

120. 

0.1 

2.46 

0.0005 

0.  14 

0.4482 

690. 

446. 

244. 

0.3 

2.59 

0.0016 

0.  15 

0.4464 

996. 

602. 

394. 

1.0 

2.73 

0.0048 

0.  16 

0.4447 

1385. 

835. 

550. 

1.6 

2.84 

0.0078 

0.  17 

0.4430 

1801. 

1092. 

710. 

2.2 

2.91 

0.0108 

0.  18 

0.4411 

2261. 

1384. 

878. 

2.8 

2.95 

0.0142 

0.  19 

0.4399 

2775. 

1730. 

1046. 

3.3 

2.98 

0.0164 

0.20 

0.4379 

3304. 

2073. 

1232. 

4.0 

2.99 

0.0198 

0.21 

0.4351 

3825. 

2398. 

1427. 

4.9 

3.01 

0.0247 

0.22 

0.4335 

4423. 

2794. 

1629. 

5.5 

3.03 

0.0275 

0.23 

0.4315 

5007. 

3181. 

1826. 

6.2 

3.04 

0.0310 

0.24 

0.4287 

5602. 

3563. 

2039. 

7. 1 

3.06 

0.0356 

0.25 

0.4269 

6225. 

3993. 

2231. 

7.7 

3.08 

0.9386 

0.26 

0.4247 

6840. 

4404 . 

2436. 

0.5 

3.09 

0.6423 

0.27 

0 . 4224 

7443. 

4800. 

2643. 

9.2 

3.11 

0.0462 

0.28 

0.4204 

8070. 

5231. 

2839. 

9.9 

3.13 

0.0495 

0.29 

0.4186 

8711. 

5674. 

3037. 

10.5 

3. 14 

0.0523 

0.39 

0.3985 

14575. 

9703. 

4872. 

16.8 

3.30 

0.0840 

0.49 

0.3811 

19669. 

13178. 

6491. 

22.0 

3.45 

0.1098 

0.59 

0.3671 

23529. 

15858. 

7671. 

25.9 

3.57 

0.1295 

0.69 

0.3557 

26214. 

17650. 

8564. 

29.0 

3.66 

0. 1449 

0.79 

0.3469 

27957. 

18711. 

9246. 

31.3 

3.72 

0.1565 

0.89 

0.3401 

29017. 

19303. 

9714. 

33.0 

3.77 

0.1651 

0.99 

0.3350 

29619. 

19550. 

10069. 

34.3 

3.eo 

0.1716 

1.09 

0.3318 

29961. 

19618. 

10343. 

35.1 

3.82 

0.1755 

1.19 

0.3278 

30175. 

19549. 

10626. 

36. 1 

3.84 

0. 1804 
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RHEOLOGY  DATA  FOR  FILE 
M3070.005 


TIME  POROSITY  AVERAGE  AVERAGE  RESISTIVE  AVERAGE  OIL  STRAIN 


UPPER 

LOUER 

FORCE 

FORCE 

s 

- 

N 

N 

1.29 

0.3255 

30330. 

19460. 

1.39 

0.3236 

30423. 

19346. 

1.49 

0.3223 

30536. 

19265. 

1.59 

0.3201 

30563. 

19114. 

1.69 

0.3191 

30635. 

19016. 

1.79 

0.3182 

30660. 

18920. 

1.89 

0.3171 

30694. 

18801. 

1.99 

0.3157 

30716. 

18692. 

2.09 

0.3156 

30782. 

18627. 

2. 19 

0.3138 

30775. 

18507. 

2.29 

0.3133 

30797. 

18436. 

2.39 

0.3124 

30809. 

18345. 

2.49 

0.3120 

30865. 

18289. 

2.59 

0.3119 

30875. 

18224. 

2.69 

0.3112 

30912. 

18150. 

2.79 

0.3100 

30905. 

18066. 

2.09 

0.3096 

30896. 

17994. 

2.99 

0.3098 

30953. 

17974. 

3.09 

0.3088 

30934. 

17877. 

3.19 

0.3089 

30978. 

17850. 

3.29 

0.3074 

30955. 

17758. 

3.39 

0.3079 

31000. 

17748. 

3.49 

0.3066 

30989. 

17666. 

3.59 

0.3064 

31011. 

17638. 

3.69 

0.3061 

30992. 

17568. 

3.79 

0.3056 

31002. 

17536. 

3.89 

0.3062 

31040. 

17533. 

3.99 

0.3053 

31049. 

17476. 

4.09 

0.3051 

31040. 

17440. 

4.19 

0.3041 

31042. 

17383. 

4.29 

0.3042 

31077. 

17375. 

4.39 

0.3046 

31084. 

17351. 

4.49 

0.3036 

31061. 

17292. 

4.59 

0.3033 

31073. 

17264. 

4.69 

0.3033 

31098. 

17257. 

4.79 

0.3034 

31096. 

17237. 

FORCE 

DISTANCE 

MOVED 

PRESSURE 

N 

MM 

MPA 

- 

10870. 

36.6 

3.85 

0. 1832 

11078. 

37.  1 

3.85 

0. 1 3d5 

11271. 

37.4 

3.87 

0.1871 

11449. 

38.0 

3.86 

0. 1897 

11619. 

38.2 

3.87 

0. 1908 

11740. 

38.4 

3.87 

0. 1919 

11893. 

38.7 

3.88 

0. 1932 

12023. 

39.3 

3.87 

0. 1349 

12155. 

39.0 

3.88 

0.1950 

12267. 

39.4 

3.88 

0. 1971 

12361. 

39.6 

3.88 

0. 1977 

12463. 

39.8 

3.89 

0. 1988 

12576. 

39.9 

3.89 

0. 1992 

12651. 

39.9 

3.89 

0.1993 

12762. 

40. 1 

3.90 

0.2002 

12839. 

40.3 

3.89 

0.2016 

12902. 

40.4 

3.90 

0.2020 

12979. 

40.4 

3.90 

0.2017 

13057. 

40.6 

3.90 

0.2030 

13128. 

40.6 

3.90 

0.2023 

13196. 

40.9 

3.90 

0.2045 

13252. 

40.8 

3.90 

0.2040 

13323. 

41.1 

3.91 

0.2055 

13373. 

41.1 

3.91 

0.2056 

13424. 

41.2 

3.91 

0.2061 

13465. 

41.3 

3.91 

0.2066 

13508. 

41.2 

3.91 

0.2059 

13572. 

41.4 

3.91 

0.2069 

13600. 

41.5 

3.91 

0.2072 

13659. 

41.7 

3.91 

0.2083 

13702. 

41.7 

3.91 

0.2081 

13733. 

41.6 

3.91 

0.2077 

13769. 

41.8 

3.91 

0.2088 

13810. 

41.9 

3.91 

0.2093 

13841. 

41.9 

3.92 

0.2093 

13859. 

41.8 

3.91 

0.2091 
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RHEOLOGY  DATA  FOR  FILE 
M3070.006 


INITIAL  HEIGHT  OF  BED  203.8  MM 
MASS  OF  PROPELLANT  0.8767  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

- 

0.00 

0.4579 

70. 

111. 

-41. 

0.0 

5.88 

0.0000 

0.01 

0.4579 

73. 

111. 

-38. 

-0.0 

5.88 

-0.UD01 

0.02 

0.4578 

70. 

111. 

-41. 

0.0 

5.88 

0.0000 

0.03 

0.4580 

76. 

111. 

-35. 

-0.0 

5.88 

-0.0002 

0.04 

0.4579 

70. 

108. 

-38. 

-0.0 

5.88 

-0.0000 

0.05 

0.4577 

70. 

111. 

-41. 

0.0 

5.88 

0.0002 

0.06 

0.4579 

76. 

115. 

-38. 

-0.0 

5.88 

-0.0001 

0.07 

0.4580 

70. 

111. 

-41. 

-0.0 

5.88 

-0.0002 

0.08 

0.4579 

70. 

111. 

-41. 

-0.0 

5.88 

-0.0000 

0.09 

0.4577 

73. 

111. 

-38. 

0. 1 

5.85 

0.0003 

0. 10 

0.4578 

67. 

115. 

-48. 

0.0 

5.65 

0.0001 

0.11 

0.4578 

73. 

115. 

-41. 

0.0 

5.31 

0.0001 

0.12 

0.4578 

70. 

115. 

-45. 

0.0 

4.47 

0.0001 

0.13 

0.4578 

80. 

111. 

-32. 

0.0 

3.95 

0.0001 

0.14 

0.4577 

117. 

124. 

-7. 

0.0 

3.86 

0.0002 

0.15 

0.4576 

222. 

169. 

53. 

0.  1 

3.96 

0.0005 

0.16 

0.4572 

403. 

283. 

120. 

0.3 

4. 10 

0.0013 

0.17 

0.4566 

599. 

407. 

191. 

0.5 

4.22 

0.0024 

0.18 

0.4557 

841. 

562. 

279. 

0.8 

4.28 

0.0039 

0.19 

0 . 4545 

1118. 

762. 

355. 

1.2 

4.32 

0.00S1 

0.20 

0.4535 

1444. 

992. 

452. 

1.6 

4.34 

0.0080 

0.21 

0.4520 

1814. 

1255. 

559. 

2.2 

4.36 

0.0106 

0.22 

0.4504 

2230. 

1557. 

674. 

2.8 

4.37 

0.0135 

0.23 

0.4487 

2709. 

1903. 

806. 

3.4 

4.39 

0.0167 

0.24 

0.4464 

3234. 

2287. 

947. 

4.2 

4.40 

0.0206 

0.25 

0.4446 

3806. 

2713. 

1093. 

4.9 

4.42 

0.0239 

0.26 

0.4423 

4422. 

3161. 

1261. 

5.7 

4.43 

0.U2/9 

0.27 

0.4399 

5065. 

3647. 

1418. 

6.5 

4.45 

0.0320 

0.28 

0.4375 

5758. 

4155. 

1603. 

7.4 

4.47 

0.0361 

0.29 

0.4350 

6448. 

4679. 

1769. 

8.3 

4.49 

0.0405 

0.39 

0.4087 

13947. 

10199. 

3748. 

16.9 

4.70 

0.0831 

0.49 

0.3831 

21064. 

15496. 

5568. 

24.7 

4.88 

0. 1211 

0.59 

0.3595 

27714. 

20418. 

7296. 

31.3 

5.08 

0. 1536 

0.69 

0.3392 

33103. 

24357. 

8747. 

36.6 

5.24 

0. 1795 

0.79 

0.3223 

37336. 

27386. 

9950. 

40.8 

5.37 

0.2001 

0.89 

0.3089 

40553. 

29631. 

10921. 

43.9 

5.50 

0.2156 

0.99 

0.2990 

42557. 

30949. 

11608. 

46.2 

5.58 

0.2267 

1.09 

0.2913 

43744. 

31581. 

12163. 

47.9 

5.64 

0.2350 

1.19 

0.2857 

44440. 

31813. 

12628. 

49. 1 

5.68 

0.2411 

RHEOLOGY  DATA  FOR  FILE 
M3070.006 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STiniN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

1.29 

0.2812 

44850. 

31841. 

13009. 

50.1 

5.70 

0.2457 

1.39 

0.2778 

45121. 

31705. 

13416. 

50.8 

5.73 

0.2  493 

1.49 

0.2749 

45311. 

31504. 

13806. 

51.4 

5.74 

0.2523 

1.59 

0.2725 

45453. 

31295. 

14158. 

51.9 

5.75 

0.2548 

1.69 

0.2705 

45572. 

31070. 

14502. 

52.3 

5.77 

0.2568 

1.79 

0.2687 

45658. 

30879. 

14779. 

52.7 

5.77 

0.2586 

1.89 

0.2670 

45746. 

30698. 

15048. 

53.1 

5.77 

0.2604 

1.99 

0.2658 

45836. 

30491. 

15344. 

53.3 

5.78 

0.2516 

2.09 

0.2645 

45885. 

30326. 

15559. 

53.6 

5.79 

0.2629 

2.19 

0.2633 

45957. 

30107. 

15850. 

53.8 

5.80 

0.2641 

2.29 

0.2622 

45994. 

29926. 

16068. 

54.0 

5.80 

0.2652 

2.39 

0.2614 

46035. 

29739. 

16296. 

54.2 

5.81 

0.2660 

2.49 

0.2603 

46047. 

29609. 

16438. 

54.4 

5.81 

0.2671 

2.59 

0.2597 

46084. 

29393. 

16691. 

54.6 

5.81 

0.2677 

2.69 

0.2592 

46119. 

29307. 

16812. 

54.7 

5.82 

0.2682 

2.79 

0.2575 

46130. 

29113. 

17017. 

55.0 

5.82 

0.2699 

2.89 

0.2572 

46171. 

28980. 

17192. 

55.1 

5.82 

0.2701 

2.99 

0.2568 

46199. 

28837. 

17362. 

55.  1 

5.82 

0.2705 

3.09 

0.2561 

46221. 

28716. 

17504. 

55.3 

5.83 

0.2712 

3. 19 

0.2554 

46246. 

2G602. 

17644. 

55.4 

5.83 

0.2719 

3.29 

0.2548 

46271. 

28494. 

17777. 

55.5 

5.83 

0.2725 

3.39 

0.2544 

46289. 

28392. 

17897. 

55.6 

5.84 

0.2729 

3.49 

0.2537 

46302. 

28297. 

18005. 

55.8 

5.84 

0.2736 

3.59 

0.2536 

46317. 

28202. 

18116. 

55.8 

5.84 

0.2737 

3.69 

0.2530 

46339. 

28119. 

18220. 

55.9 

5.84 

0.2742 

3.79 

0.2526 

46354. 

28034. 

18321. 

56.0 

5.84 

0.2747 

3.89 

0.2520 

46373. 

27954. 

18419. 

56.1 

5.85 

0.2752 

3.99 

0.2517 

46392. 

27887. 

18505. 

56. 1 

5.85 

0.2755 

4.09 

0.2514 

46398. 

27811. 

18587. 

56.2 

5.85 

0.2758 

4. 19 

0.2509 

46414. 

27748. 

18666. 

56.3 

5.85 

0.2763 

4.29 

0.2506 

46426. 

27684. 

18742. 

56.4 

5.85 

0.2766 

4.39 

0.2502 

46442. 

27G27. 

18815. 

56.5 

5.86 

0.2770 

4.49 

0.2499 

46454. 

27564. 

18891. 

56.5 

5.86 

0.2773 

4.59 

0.2495 

46464. 

27512. 

18951. 

56.6 

5.86 

0.2777 

4.69 

0.2492 

46476. 

27462. 

19014. 

56.6 

5.86 

0.2779 

4.79 

0.2487 

46488. 

27417. 

19071. 

56.7 

5.87 

0.2784 
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RHEOLOGY  DATA  FOR  FILE 
M3070.007 

INITIAL  HEIGHT  OF  BED  202.3  til 
MASS  OF  PROPELLANT  0.8750  KG 


AVERAGE  RESISTIVE  AVERAGE 
LOUER  FORCE  DISTANCE 
FORCE  MOVED 

N  N  MM 


TIME  POROSITY 


S 


0.00 

0.4543 

0.01 

0.4543 

0.02 

0.4544 

0.03 

0.4543 

0.04 

0.4543 

0.05 

0.4544 

0.06 

0.4541 

0.07 

0.4544 

0.08 

0.4544 

0.09 

0.4543 

0. 10 

0.4543 

0.11 

0.4542 

0. 12 

0.4541 

0. 13 

0.4540 

0.14 

0.4541 

0. 15 

0.4543 

0.16 

0.4539 

0.17 

0.4539 

0.  18 

0.4536 

0.19 

0.4532 

0.20 

0.4533 

0.21 

0.4524 

0.22 

0.4523 

0.23 

0.4517 

0.24 

0.4509 

0.25 

0.4504 

0.26 

0.4494 

0.27 

0.4486 

0.28 

0.4476 

0.29 

0.4463 

0.39 

0.4209 

0.49 

0.3748 

0.59 

0.3319 

0.69 

0.3017 

0.79 

0.2838 

0.09 

0.2739 

0.99 

0.2676 

1.09 

0.2633 

1.19 

0.2599 

AVERAGE 
UPPER 
FORCE 
N 

112.  165 

112.  165 

119.  165 

112.  162 

112.  159 

115.  162 

112.  162 

119.  159 

119.  159 

128.  165 

131.  172 

150.  184 

159.  188 

165.  188 

190.  200 

233.  222 

321.  267 

408.  305 

486.  333 

557.  362 

653.  395 

743.  445 

849.  499 

967.  569 

1101.  648 

1253.  737 

1434.  845 

1642.  979 

1878.  1131 

2142.  1303 

8442.  5489 

21534.  14630 

33639.  23304 

40790.  28246 

44044.  30167 

45135.  30409, 

45243.  29939 

45455.  29583 

45635.  29271, 


-53. 

0.3 

-53. 

0.0 

-47. 

-0.0 

-50. 

0.0 

-47. 

-0.0 

-47. 

-0.0 

-50. 

0. 1 

-40. 

-0.0 

-40. 

-0.0 

-38. 

-0.0 

-41. 

-0.0 

-34. 

0.1 

-29. 

0. 1 

-22. 

0. 1 

-10. 

0.1 

11. 

0.0 

54. 

0.2 

102. 

0.2 

152. 

0.3 

194. 

0.4 

258. 

0.4 

298. 

0.7 

350. 

0.8 

398. 

1.0 

452. 

1.2 

516. 

1.4 

589. 

1.8 

663. 

2.1 

747. 

2.5 

839. 

2.9 

2953. 

11.7 

6903. 

25.7 

10335. 

37.1 

12544. 

44.2 

13877. 

43.2 

14727. 

50.3 

15305. 

51.6 

15872. 

52.4 

16364. 

53. 1 

OIL  STRAIN 


PRESSURE 

MPA 

i 

5.89 

0.0300 

5.89 

0.0301 

5.89 

-0.0301 

5.89 

0.0301 

5.89 

-0.0000 

5.75 

-0.0001 

4.86 

0.0004 

3.90 

-0.0001 

4. 12 

-0.0002 

4.32 

-0.0000 

4.38 

-0.0000 

4.39 

0.0003 

4.38 

0.0004 

4.38 

0.0005 

4.38 

0.0004 

4.37 

0.0001 

4.37 

0.0008 

4.36 

0.0008 

4.36 

0.0014 

4.36 

0.0021 

4.35 

0.0019 

4.35 

0.0035 

4.35 

0.0038 

4.35 

0.0048 

4.36 

0.0062 

4.35 

0.0072 

4.35 

0.6093 

4.36 

0.0104 

4.36 

0.0122 

4.37 

0.0145 

4.53 

0.0578 

4.89 

0.1272 

5.24 

0.1833 

5.47 

0.2185 

5.61 

0.2381 

5.67 

0.2484 

5.70 

0.2549 

5.71 

0.2593 

5.73 

0.2627 

37 


RHEOLOGY  DATA  FOR  FILE 
M3070.007 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

H 

N 

MM 

MPA 

“ 

1.29 

0.2575 

45778. 

28989. 

16789. 

53.6 

5.74 

0.2651 

1.39 

0.2551 

45090. 

28722. 

17168. 

54.  1 

5.75 

0.2675 

1.49 

0.2531 

45986. 

28484. 

17503. 

54.5 

5.77 

0.2695 

1.59 

0.2513 

46064. 

28262. 

17802. 

54.8 

5.78 

0.2711 

1.69 

0.2499 

46133. 

28071. 

18062. 

55. 1 

5.79 

0.2726 

1.79 

0.2487 

46198. 

27883. 

18315. 

55.4 

5.80 

0.2737 

1.09 

0.2477 

46272. 

27734. 

18538. 

55.6 

5.80 

0.2747 

1.99 

0.2462 

46320. 

27591. 

18737. 

55.8 

5.80 

0.2761 

2.09 

0.2453 

46390. 

27474. 

18916. 

56.0 

5.82 

0.2769 

2.19 

0.2442 

46449. 

27363. 

19087. 

56.2 

5.82 

0.2781 

2.29 

0.2433 

46502. 

27271. 

19231. 

56.4 

5.84 

0.2789 

2.39 

0.2425 

46561. 

27185. 

19377. 

56.6 

5.84 

0.2796 

2.49 

0.2419 

46624. 

27112. 

19512. 

56.7 

5.84 

0.2802 

2.59 

0.2411 

46655. 

27035. 

19619. 

56.8 

5.84 

0.2810 

2.69 

0.2405 

46682. 

26959. 

19723. 

57.0 

5.85 

0.2816 

2.79 

0.2399 

46711. 

26896. 

19815. 

57. 1 

5.85 

0.2821 

2.89 

0.2390 

46738. 

26839. 

19900. 

57.2 

5.86 

0.2830 

2.99 

0.2385 

46763. 

26785. 

19979. 

57.3 

5.86 

0.2834 

3.09 

0.2379 

46738. 

26724. 

20014. 

57.4 

5.87 

0.2A40 

3. 19 

0.2373 

46801. 

26673. 

20127. 

57.6 

5.86 

0.2045 

3.29 

0.2369 

46038. 

26642. 

20196. 

57.6 

5.86 

0.2353 

3.39 

0.2363 

46060. 

26607. 

20253. 

57.8 

5.87 

0.2855 

3.49 

0.2360 

46875. 

26562. 

20313. 

57.8 

5.87 

0.2858 

3.59 

0.2355 

46885. 

26524. 

20360. 

57.9 

5.87 

0.2862 

3.69 

0.2358 

46900. 

26496. 

20404. 

57.8 

5.87 

0.2859 

3.79 

0.2347 

46913. 

26458. 

20455. 

58.0 

5.88 

0.2869 

3.89 

0.2343 

46928. 

26429. 

20499. 

58. 1 

5.88 

0.2874 

3.99 

0.2337 

46931. 

26400. 

20531. 

58.2 

5.88 

0.2879 

4.09 

0.2335 

46940. 

26372. 

20569. 

58.3 

5.89 

0.2881 

4.19 

0.2329 

46953. 

26343. 

20610. 

58.4 

5.89 

0.2886 

4.29 

0.2328 

46962. 

26324. 

20638. 

58.4 

5.88 

0.2888 

4.39 

0.2325 

46959. 

26295. 

20664. 

58.5 

5.89 

0.2891 

4.49 

0.2320 

46972. 

26273. 

20698. 

58.6 

5.89 

0.2C35 

4.59 

0.2316 

46987. 

26255. 

20732. 

58.6 

5.89 

0.2899 

4.69 

0.2313 

46997. 

26235. 

20762. 

58.7 

5.89 

0.2332 

4.79 

0.2309 

47015. 

26222. 

20793. 

58.3 

5.89 

0.2905 
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RHEOLOGY  DATA  FOR  FILE 
M3070.008 


INITIAL  HEIGHT  OF  BED  200.1  MM 
MASS  OF  PROPELLANT  0.8753  KG 


TIME  POROSITY  AVERAGE  AVERAGE  RESISTIVE  AVERAGE  OIL  STRAIN 


UPPER 

LOUER 

FORCE 

FORCE 

s 

- 

N 

N 

DELTAT 

-  0.20* 

PRINTING  EVERY  STEP 

0.00 

0.4487 

123. 

137. 

0.20 

0.4425 

2103. 

1078. 

0.40 

0.3732 

23773. 

14393. 

0.60 

0.3094 

43119. 

27323. 

0.80 

0.2657 

55417. 

35277. 

1.00 

0.2432 

59873. 

37528. 

1.20 

0.2314 

61014. 

37506. 

1.40 

0.2247 

61390. 

36997. 

1.60 

0.2196 

61601. 

36496. 

1.80 

0.2161 

61757. 

36051. 

2.00 

0.2133 

61887. 

35654. 

2.20 

0.2109 

61993. 

35317. 

2.40 

0.2090 

62079. 

35022. 

2.60 

0.2070 

62151. 

34758. 

2.80 

0.2054 

62238. 

34539. 

3.00 

0.2037 

62341 . 

34362. 

3.20 

0.2029 

62390. 

34181. 

3.40 

0.2017 

62452. 

34018. 

3.60 

0.2006 

62499. 

33888. 

3.80 

0.1996 

62546. 

33771. 

4.00 

0.1986 

62589. 

33663. 

4.20 

0.1980 

62639. 

33564. 

4.40 

0.1971 

62667. 

33479. 

4.60 

0.1964 

62717. 

33405. 

4.80 

0. 1956 

62729. 

33326. 

5.00 

0.1948 

62744. 

33259. 

5.20 

0.1942 

62769. 

33196. 

5.40 

0.1937 

62794. 

33145. 

5.60 

0.1931 

62822. 

33094. 

FORCE 

DISTANCE 

MOVED 

PRESSURE 

N 

MM 

hPA 

- 

-14. 

0.0 

7.89 

0.0300 

1025. 

2.2 

5.89 

0.8111 

9380. 

24.1 

6.57 

0. 1205 

15796. 

40.4 

7.08 

0.2018 

20140. 

49.9 

7.46 

0.2493 

22345. 

54.3 

7.64 

0.2715 

23508. 

56.6 

7.71 

0.2827 

24392. 

57.8 

7.73 

0.2890 

25185. 

58.7 

7.76 

0.2936 

25705. 

59.4 

7.77 

0.2968 

26233. 

59.9 

7.78 

0.2993 

26675. 

60.3 

7.81 

0.3014 

27057. 

60.7 

7.82 

0.3831 

27393. 

61.0 

7.83 

0.3049 

27699. 

61.3 

7.84 

0.3062 

27979. 

61.6 

7.84 

0.3077 

28210. 

61.7 

7.84 

0.3084 

28434. 

61.9 

7.84 

0-3095 

28611. 

62.1 

7.85 

0,3104 

28775. 

62.3 

7.86 

0.3113 

28926. 

62.5 

7. 86 

0.3122 

29075. 

62.6 

7.87 

0.3127 

29188. 

62.7 

7.88 

0.3134 

29311. 

62.8 

7.87 

0.3140 

29403. 

63.0 

7.87 

0.3147 

29485. 

63. 1 

7.88 

0.3153 

29573. 

63.2 

7.88 

0.3158 

29649. 

63.3 

7.89 

0.3163 

29728. 

63.4 

7.90 

0.3169 

PRINTING  EVERY  10  STEPS 


5.80 

0.1926 

62822. 

33040 

7.00 

0.1880 

62919. 

32694 

9.80 

0.1849 

62950. 

32494 

11.80 

0.1822 

62953. 

32363 

13.80 

0.1801 

62965. 

32290 

15.80 

0.1786 

62965. 

32233 

17.80 

0.1769 

62943. 

32192 

29782. 

63.5 

7.90 

0.3172 

30225. 

64.3 

7.91 

0.3211 

30456. 

64.8 

7.90 

0.3236 

30589. 

65.2 

7.92 

0.3260 

30675. 

65.6 

7.90 

0.3276 

30732. 

65.8 

7.91 

0.3288 

30751. 

66. 1 

7.91 

0.3303 
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RHEOLOGY  DATA  FOR  FILE 
M3070.008 


TIME  POROSITY  AVERAGE  AVERAGE  RESISTIVE  AVERAGE  OIL  STRAIN 


UPPER 

•  LOUER 

FORCE 

FORCE 

s 

- 

N 

N 

19.80 

0.1753 

62950. 

32167. 

21.80 

0. 1740 

62943. 

32 151 ^ 

23.80 

0.1736 

62950. 

32145. 

25.80 

0. 1722 

62940. 

32135. 

27.80 

0.1713 

62950. 

32129. 

29.80 

0. 1704 

62944. 

32132. 

31.80 

0.1699 

62944. 

32132. 

33.80 

0. 1689 

62944. 

32132. 

35. 86 

0. 1682 

62940. 

32139. 

37.80 

0. 1676 

62925. 

32135. 

39.80 

0.1671 

62931. 

32142. 

41.80 

0. 1664 

62931. 

32148. 

43.80 

0. 1660 

62928. 

32154. 

45.80 

0. 1655 

62922. 

32161. 

47.80 

0. 1651 

62916. 

32167. 

49.80 

0.1645 

62922. 

32173. 

51.80 

0. 1640 

62919. 

32186. 

53.80 

0. 1636 

62916. 

32196. 

55.80 

0.1633 

62909. 

32208. 

57.80 

0.1629 

62916. 

32211. 

59.80 

0.1626 

62916. 

32227. 

61.80 

0.1623 

62909. 

32240. 

63.80 

0. 1619 

62903. 

32250. 

65.80 

0. 1616 

62913. 

32265. 

67.80 

0.1611 

62909. 

32272. 

69.80 

0. 1611 

62900. 

32285. 

71.80 

0. 1609 

62900. 

32291. 

73.80 

0. 1605 

62906. 

32310. 

75.80 

0. 1602 

62916. 

32319. 

77.80 

0. 1600 

62912. 

32335. 

79.80 

0. 1598 

62900. 

32338. 

81.80 

0.1595 

62900. 

32361. 

83.80 

0. 1593 

62909. 

32370. 

85.80 

0.1591 

62919. 

32390. 

87.80 

0. 1588 

62909. 

32396. 

89.80 

0. 1585 

6?906 . 

32408. 

91.80 

0. 1583 

62897. 

32421. 

93.80 

0. 1582 

62900. 

32437 . 

95.80 

0.1579 

62915. 

32453. 

97.80 

0. 1579 

62925. 

32469. 

99.80 

0.1575 

62922. 

32482. 

FORCE 

DISTANCE 

MOVED 

PRESSURE 

N 

MM 

MPA 

- 

30783. 

66.3 

7.90 

0.3315 

30793. 

66.6 

7.91 

0.3326 

30805. 

66.6 

7.91 

0.3330 

30805. 

66.8 

7.89 

0.3340 

30821. 

67.0 

7.93 

0.3348 

30812. 

67. 1 

7.92 

0.3355 

30812. 

67.2 

7.92 

0.3359 

30812. 

67.4 

7.91 

0.3367 

30802. 

67.5 

7.92 

0.3372 

30790. 

67.6 

7.92 

0.3 377 

30790. 

67.7 

7.92 

0.3381 

30783. 

67.8 

7.92 

0.3387 

30774. 

67.8 

7.92 

0.3390 

30761. 

67.9 

7.91 

0.3394 

30749. 

68.0 

7.92 

0.3397 

30749. 

68. 1 

7.92 

0.3402 

30733. 

68. 1 

7.92 

0.3406 

30720. 

68.2 

7.91 

0.3409 

30701. 

68.3 

7.92 

0.3411 

30704. 

68.3 

7.92 

0.3414 

30688. 

68.4 

7.92 

0.3417 

30669. 

68.4 

7.93 

0.3419 

30653. 

68.5 

7.92 

0.3422 

30647. 

68.5 

7.91 

0.3425 

30638. 

68.6 

7.92 

0.3429 

30615. 

68.6 

7.92 

0.3429 

30609. 

68.6 

7.92 

0.3430 

30597. 

68.7 

7.92 

0.3434 

30596. 

68.8 

7.92 

0.3436 

30577. 

68.8 

7.92 

0.3437 

30562. 

68.8 

7.93 

0.3439 

30539. 

68.9 

7.93 

0.3441 

30539. 

68.9 

7.90 

0.3443 

30529. 

68.9 

7.91 

0.3445 

30514. 

69.0 

7.90 

0.3447 

30498. 

69.0 

7.90 

0.3449 

30476. 

69.0 

7.91 

0.3450 

30463. 

69. 1 

7.90 

0.3451 

30463. 

69. 1 

7.90 

0.3454 

30456. 

69. 1 

7.91 

0.3454 

30440. 

69.2 

7.91 

0.3457 
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RHEOLOGY  DATA  FOR  FILE 
M3078.889 


INITIAL  HEIGHT  OF  BED  283.9  Ml 
MASS  OF  PROPELLANT  8.8763  KG 

TIME  POROSITY  AVERAGE  AVERAGE  RESISTIVE  AVERAGE  OIL  STRAIN 


UPPER 

LOUER 

FORCE 

FORCE 

s 

- 

N 

N 

DELTAT 

-  0.04, 

PRINTING  EVERY  STEP 

Q .  00 

0.4584 

117. 

167. 

0.04 

0.4587 

110. 

161. 

0.08 

0.4584 

117. 

167. 

0.12 

8.4584 

116. 

167. 

0.  16 

0.4584 

169. 

173. 

0.20 

0.4562 

791. 

558. 

0.24 

0.4515 

1981. 

1415. 

0.28 

0.4432 

4116. 

2949. 

0.32 

0.4325 

6928. 

5019. 

0.36 

0.4204 

10474. 

7629. 

0.40 

0.4078 

14370. 

10502. 

0.44 

0.3953 

18415. 

13522. 

0.48 

0.3823 

22147. 

16261. 

0.52 

0.3700 

25854. 

19059. 

0.56 

0.3575 

29477. 

21782. 

0.60 

0.3457 

33001. 

24475. 

0.64 

0.3348 

36496. 

27212. 

0.68 

0.3238 

39898. 

29853. 

0.72 

0.3139 

42956. 

32218. 

0.76 

0.3044 

45718. 

34339. 

0.80 

0.2956 

48163. 

36228. 

0.84 

0.2878 

50223. 

37784. 

0.88 

0.2801 

52103. 

39174. 

0.92 

0.2734 

53009. 

40441. 

0.96 

0.2674 

55279. 

41536. 

1.00 

0.2619 

56503. 

42438. 

1.04 

0.2575 

57513. 

43168. 

1.08 

0.2529 

58321. 

43727. 

1.12 

0 . 2494 

58970. 

44158. 

PRINTING  EVERY 

10  STEPS 

1.16 

0 . 2458 

59508. 

44498. 

1.56 

0.2255 

61695. 

45457. 

1.96 

0.2156 

62307. 

45128. 

2.36 

0.2096 

62636. 

44587. 

2.76 

0.2854 

62860. 

44068. 

3. 16 

0.2819 

63041 . 

43593. 

3.56 

0. 1990 

63162. 

43171. 

FORCE 

DISTANCE 

MOVED 

PRESSURE 

N 

MM 

hPA 

- 

-50. 

0.0 

8.03 

0.0000 

-51. 

-0.1 

8.03 

-0.0006 

-50. 

0.0 

0.03 

0.0000 

-51. 

-0.0 

7.50 

-0.0001 

-4. 

-0.0 

5.28 

-0.0001 

233. 

0.8 

5.62 

0.0039 

566. 

2.6 

5.68 

0.0126 

1167. 

5.6 

5.75 

0.0273 

1909. 

9.3 

5.84 

0.0456 

2845. 

13.4 

5.95 

0.0655 

3868. 

17.4 

6.07 

0.0853 

4894. 

21.3 

6.19 

0. 1043 

5886. 

25. 1 

6.29 

0.1231 

6795. 

28.6 

6.40 

0.1403 

7695. 

32.0 

6.52 

0. 1570 

8526. 

35.  1 

6.63 

0. 1722 

9284. 

37.9 

6.74 

0. 1858 

10045. 

40.6 

6.85 

0. 1990 

10738. 

42.9 

6.95 

8.2105 

11379. 

45. 1 

7.05 

0.2213 

11935. 

47. 1 

7.14 

0.2310 

12440. 

48.8 

7.21 

0.2395 

12929. 

50.5 

7.30 

0.2476 

13368. 

51.9 

7.37 

0.2545 

13743. 

53.2 

7.43 

0.2607 

14065. 

54.3 

7.49 

0.2662 

14345. 

55.2 

7.54 

0.2705 

14594. 

56. 1 

7.58 

0.2750 

14811. 

56.8 

7.62 

0.2784 

15010. 

57.5 

7.65 

0.2818 

16238. 

61.3 

7.80 

0.300b’ 

17187. 

63. 1 

7.86 

0.3095 

18050. 

64.2 

7.89 

0.3147 

18801. 

64.9 

7.92 

0.3183 

19447. 

65.5 

7.94 

0.3213 

19991. 

66.0 

7.96 

0.3238 
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RHEOLOGY  DATA  FOR  FILE 
M3070.009 


TIME  POROSITY  AVERAGE  AVERAGE  RESISTIVE  AVERAGE  OIL  STRAIN 

UPPER  LOUER  FORCE  DISTANCE  PRESSURE 
FORCE  FORCE  MOVED 

S  -  NNN  MM  MPA 

3.95  0.1969  63304.  42822.  20483.  66.4  7.97  0.3256 

4.36  0.1948  63441.  42543.  20899.  66.7  7.98  0.3273 

4.76  0.1929  63544.  42276.  21268.  67.1  7.99  0.3289 

5.16  0.1915  63610.  42041.  21578.  57.3  7.99  0.3301 

5.56  0.1901  63662.  41815.  21847.  67.5  8.00  0.3312 

5.96  0.1889  63709.  41619.  22090.  67.7  8.01  0.3322 

6.36  0.1879  63733.  41428.  22305.  67.9  8.01  0.3331 

6.76  0.1868  63768.  41272.  22495.  68.1  8.02  0.3339 

7.16  0.1856  63789.  41127.  22662.  68.3  8.02  0.3349 

7.56  0.1851  63796.  40984.  22812.  68. 4  8.02  0.3353 

7.96  0.1841  63820.  40860.  22961.  68.5  8.02  0.3351 

8.36  0.1834  63820.  40729.  23091.  68.7  8.03  0.3367 

8.76  0.1825  63033.  40625.  23208.  68.8  8.03  0.3374 

9.16  0.1820  63842.  40511.  23331.  68.9  8.02  0.3378 

9.56  0.1813  63870.  40435.  23436.  69.0  8.02  0.3384 

9.96  0.1806  63873.  40339.  23534.  69.1  8.02  0.3390 

DELTAT  -  0.50,  PRINTING  EVERY  10  STEPS 

14.96  0.1753  63870.  39599.  24271.  70.0  8.03  0.3432 

19.96  0.1713  63858.  39139.  24719.  70.6  8.03  0.3464 

24.96  0.1686  63845.  38837.  25008.  71.1  8.03  0.3485 

29.96  0.1663  63845.  38624.  25221.  71.4  8.02  0.3503 

34.96  0.1646  63845.  38475.  25371.  71.7  8.03  0.3516 

39.96  0.1629  63839.  38361.  25478.  72.0  8.02  0.3529 

44.96  0.1615  63839.  38259.  25580.  72.2  8.02  0.3541 

49.96  0.1605  63830.  38183.  25647.  72.3  8.02  0.3548 

54.96  0.1593  63830.  38113.  25717.  72.5  8.03  0.3557 

59.96  0.1583  63833.  38859.  25774.  72.7  8.02  0.3565 

64.96  0.1573  63848.  38015.  25834.  72.8  8.03  0.3573 

69.96  0.1566  63842.  37983.  25859.  73.0  8.04  0.3578 

74.96  0.1555  63855.  37952.  25902.  73.1  8.03  0.3586 

79.96  0.1550  63857.  37921.  25936.  73.2  8.03  0.3590 

84.96  0.1543  63876.  37899.  25977.  73.3  8.04  0.3596 

89.96  0.1536  63867.  37892.  25976.  73.4  8.02  0.3601 

94.96  0.1531  63882.  37870.  26012.  73.5  8.03  0.3604 

99.96  0.1526  63867.  37868.  26000.  73.6  8.03  0.3608 

104.96  0.1523  63877.  37857.  26019.  73.6  8.03  0.3611 

109.96  0.1515  63895.  37856.  26039.  73.7  8.03  0.3616 

114.96  0.1514  63908.  37843.  26065.  73.8  8.04  0.3617 

119.96  0.1509  63917.  37820.  26097.  73.8  8.04  0.3621 

124.96  0.1504  63920.  37849.  26071.  73.9  8.03  0.3625 

129.96  0.1506  63933.  37836.  26097.  73.9  8.04  0.3624 

134.96  0.1502  63945.  37822.  26123.  73.9  3.07  0.3626 
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POROSITY 


M3070 , 009 
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RHEOLOGY  DATA  FOR  FILE 
M3070.010 


INITIAL  HEIGHT  OF  BED  204.2  MM 
MASS  OF  PROPELLANT  0.8748  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

— 

DELTAT 

*  0.04, 

PRINTING  EVERY  STEP 

0.00 

0.4601 

112. 

125. 

-13. 

0.0 

7.98 

0.0000 

0.04 

0.4598 

115. 

124. 

-10. 

0.  1 

7.98 

0.0006 

0.08 

0.4599 

115. 

121. 

-7. 

0.  1 

7.98 

0.0005 

0. 12 

0.4599 

112. 

125. 

-13. 

0. 1 

7.41 

0.0904 

0.16 

0.4596 

283. 

185. 

98. 

0.2 

5.29 

0.0009 

0.20 

0.4560 

1264. 

868. 

397. 

1.6 

5.64 

0.0077 

0.24 

0.4480 

3163. 

2262. 

901. 

4.5 

5.72 

0.0220 

0.28 

0.4371 

6068. 

4399. 

1669. 

8.3 

5.81 

0.0409 

0.32 

0.4249 

9642. 

7021. 

2620. 

12.5 

5.93 

0.0614 

0.36 

0.4120 

13529. 

9958. 

3570. 

16.7 

6.03 

0.0819 

0.40 

0.3990 

17420. 

13016. 

4412. 

20.8 

6. 14 

0. 1017 

0.44 

0.3858 

21154. 

15966. 

5188. 

24.7 

6.25 

0. 1211 

0.48 

0.3729 

24848. 

18858. 

5991. 

28.4 

6.36 

0. 1392 

0.52 

0.3605 

28452. 

21668. 

6785. 

31.8 

6.47 

0. 1559 

0.56 

0.3482 

31793. 

24255. 

7538. 

35.  1 

6.57 

0. 1718 

0.60 

0.3367 

34903. 

26770. 

8133. 

38.0 

6.67 

0.1861 

0.64 

0.3252 

38154. 

29440. 

8714. 

40.8 

6.78 

0.2000 

0.66 

0.3147 

41280. 

32059. 

9220. 

43.3 

6.88 

0.2122 

0.72 

0.3047 

44123. 

34415. 

9708. 

45.7 

6.97 

0.2236 

0.76 

0.2954 

46693. 

36542. 

10150. 

47.8 

7.06 

0.2339 

0.80 

0.2869 

48998. 

38476. 

10522. 

49.6 

7.14 

0.2430 

0.84 

0.2788 

51037. 

40171. 

10865. 

51.3 

7.22 

0.2514 

0.88 

0.2714 

52932. 

41749. 

11183. 

52.9 

7.30 

0.2590 

0.92 

0.2653 

54585. 

43140. 

11445. 

54.2 

7.37 

0.2652 

0.96 

0.2593 

55961. 

44296. 

11666. 

55.4 

7.43 

0.2712 

1.00 

0.2544 

57058. 

45207 . 

11851. 

56.4 

7.49 

0.2760 

1.04 

0.2497 

57919. 

45902. 

12017. 

57.3 

7.54 

0.2805 

1.08 

0.2456 

58605. 

46442. 

12164. 

58. 1 

7.58 

0.2844 

1.12 

0.2422 

59165. 

46886. 

12279. 

53.7 

7.61 

0.2877 

PRINTING  EVERY 

10  STEPS 

1.16 

0.2390 

59616. 

47226. 

12390. 

59.3 

7.64 

0.2906 

1.56 

0.2195 

61442. 

48232. 

13210. 

63.0 

7.76 

0.3083 

1.96 

0.2096 

62039. 

48067. 

13972. 

64.7 

7.82 

0.3170 

2.36 

0.2031 

62390. 

47743. 

14647. 

65.9 

7.85 

0.3225 

2.76 

0.1983 

62636. 

47381. 

15254. 

66.7 

7.88 

0.3266 

3.16 

0.1948 

62813. 

47009. 

15803. 

67.3 

7.90 

0.7295 

3.56 

0.1922 

62956. 

46654. 

16301. 

67.8 

7.91 

0.3317 
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RHEOLOGY  DATA  FOR  FILE 
M3070.0IB 


TIME 

POROSITY  AVERAGE 
UPPER 
FORCE 

AVERAGE 

LOUER 

FORCE 

RESISTIVE 

FORCE 

AVERAGE 

DISTANCE 

MOVED 

OIL 

PRESSURE 

STRAIN 

S 

N 

N 

N 

Ml 

ff»A 

— 

3.96 

0.1096  63077. 

46299. 

16778. 

68.2 

7.93 

0.3339 

4.36 

0.1876  63189. 

45981. 

17208. 

68.5 

7.94 

0.3355 

4.76 

0.1858  63282. 

45689. 

17592. 

68.8 

7.94 

0.3369 

5.  16 

0.1838  63206. 

45375. 

17831. 

69.2 

7.96 

B.3386 

5.56 

0.1827  63415. 

45149. 

18266. 

69.3 

7.96 

0.3394 

5.96 

0.1814  63468. 

44908. 

18560. 

69.5 

7.97 

0.3405 

6.36 

0.1803  63505. 

44676. 

18829. 

69.7 

7.98 

0.3414 

6.76 

0.1792  63521. 

44460. 

19061. 

69.9 

7.98 

0.3423 

7.  16 

0.1786  63556. 

44264. 

19292. 

70.0 

7.98 

0.3427 

7.56 

0.1773  63574. 

44086 . 

19488. 

70.2 

7.98 

0.3438 

7.96 

0.1765  63574. 

43908. 

19666. 

70.3 

7.98 

0.3444 

8.36 

0.1758  63574. 

43739. 

19835. 

70.5 

7.98 

0.3450 

8.76 

0.1752  63596. 

43603. 

19992. 

70.5 

7.98 

0.3454 

9.16 

0.1745  63602. 

43461. 

20141. 

70.7 

7.98 

0.3460 

9.56 

0.1738  63608. 

43333. 

20275. 

70.8 

7.98 

0.3466 

9.96 

DELTAT 

0.1732  63602.  43206.  20396. 

-  0.50.  PRINTING  EVERY  10  STEPS 

70.9 

7.99 

0.3471 

14.96 

0. 1684 

63593. 

42190. 

21403. 

71.6 

7.99 

0.3508 

19.96 

0. 1645 

63577. 

41558. 

22019. 

72.3 

7.99 

0.3539 

24.96 

0.1620 

63564. 

41158. 

22406. 

72.7 

7.98 

0.3558 

29.96 

0.1604 

63572. 

40869. 

22702. 

72.9 

7.98 

0.3570 

34.96 

0. 1582 

63552. 

40673. 

22879. 

73.3 

7.99 

0.3587 

39.96 

0.1567 

63546. 

40511. 

23035. 

73.5 

7.99 

0.3598 

44.96 

0.1554 

63540. 

40380. 

23159. 

73.7 

7.98 

0.3608 

49.96 

0.1543 

63543. 

40285. 

23257. 

73.9 

7.98 

0.3616 

54.96 

0.1530 

63546. 

40203. 

23343. 

74.1 

7.99 

0.3626 

59.96 

0. 1521 

63537. 

40127. 

23410. 

74.2 

7.98 

0.3633 

64.96 

0.1513 

63549. 

40073. 

23476. 

74.3 

7.98 

0.3639 

69.96 

0. 1505 

63549. 

40022. 

23527. 

74.4 

7.98 

0.3645 

74.96 

0.1498 

63558. 

39984. 

23574. 

74.6 

7.98 

0.3651 

79.96 

0. 1493 

63555. 

39946. 

23609. 

74.6 

7.98 

0.3654 

84.96 

0. 1488 

63564. 

39914. 

23651. 

74.7 

7.99 

0.3658 

89.96 

0.1478 

63562. 

39892. 

23670. 

74.8 

7.99 

0.3665 

94.96 

0. 1474 

63574. 

39870. 

23704. 

74.9 

8.00 

0.3669 

99.96 

0.1471 

63577. 

39854. 

23723. 

75.0 

7.99 

0.3671 

104.96 

0.1467 

63577. 

39831. 

23745. 

75.0 

7.99 

0.3673 

109.96 

0.1464 

63586. 

39822. 

23764. 

75.1 

7.99 

0.3676 

114.96 

0.1458 

63592. 

39809. 

23783. 

75.2 

7.99 

0.3680 

119.96 

0.1458 

63595. 

39793. 

23802. 

75.2 

8.00 

0.3680 

124.96 

0.1452 

63602. 

39784. 

23818. 

75.3 

7.99 

0.3685 

129.96 

0.1446 

63608. 

39784. 

23824. 

75.3 

7.99 

0.3689 

134.96 

0.1440 

63611. 

39777. 

23834. 

75.4 

8.00 

0.3693 
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RHEOLOGY  DATA  FOR  FILE 
M3070.0U 


INITIAL  HEIGHT  OF  BED  201.7  Ml 
MASS  OF  PROPELLANT  0.8763  KG 


TIME 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

N 

N 

N 

MM 

MPA 

- 

DELTAT 

*  0.04, 

PRINTING  EVERY  STEP 

0.00 

0.4523 

123. 

153. 

-31. 

0.0 

7.90 

0.0300 

0.04 

0.4523 

126. 

153. 

-27. 

0.0 

7.90 

0.0001 

0.00 

0.4524 

126. 

153. 

-27. 

-0.0 

7.90 

-0.0001 

0.12 

0.4523 

129. 

160. 

-31. 

0.0 

7.03 

0.0001 

0.16 

0.4507 

711. 

518. 

192. 

0.6 

5.34 

0.0030 

0.20 

0.4425 

2771. 

2043. 

728. 

3.6 

5.70 

0.0176 

0.24 

0.4306 

6162. 

4682. 

1480. 

7.7 

5.82 

0.0382 

0.28 

0.4175 

10193. 

7861. 

2332. 

12.1 

5.94 

0.0598 

0.32 

0.4038 

14277. 

11097. 

3180. 

16.4 

6.05 

0.0814 

0.36 

0.3904 

18463. 

14415. 

4048. 

20.5 

6. 16 

0. 1017 

0.40 

0.3770 

22487. 

17594. 

4894. 

24.4 

6.28 

0. 1209 

0.44 

0.3641 

26481. 

20753. 

5728. 

28.0 

6.39 

0.1388 

0.48 

0.3516 

30219. 

23690. 

6529. 

31.3 

6.50 

0. 1553 

0.52 

0.3394 

33657. 

26411. 

7245. 

34.5 

6.61 

0. 1710 

0.56 

0.3279 

36842. 

28967. 

7875. 

37.3 

6.70 

0.1851 

0.60 

0.3170 

39875. 

31476. 

8399. 

40.0 

6.80 

0.1981 

0.64 

0.3067 

42756. 

33861. 

8895. 

42.4 

6.89 

0.2101 

0.68 

0.2970 

45373. 

36062. 

9311. 

44.6 

6.98 

0.2209 

0.72 

0.2080 

47837. 

38135. 

9702. 

46.6 

7.06 

0.2308 

0.76 

0.2797 

50028. 

40009. 

10020. 

48.3 

7.14 

0.2397 

0.80 

0.2721 

52008. 

41688. 

10320. 

49.9 

7.22 

0.2476 

0.84 

0.2655 

53708. 

43117. 

10591. 

51.3 

7.29 

0.2544 

0.88 

0.2597 

55109. 

44292. 

10817. 

52.5 

7.35 

0.2602 

0.92 

0.2540 

56262. 

45251. 

11011. 

53.6 

7.41 

0.2659 

0.96 

0.2493 

57182. 

46022. 

11160. 

54.5 

7.46 

0.2704 

1.00 

0.2451 

57918. 

46625. 

11293. 

55.4 

7.49 

0.2745 

1.04 

0.2413 

58503. 

47080. 

11423. 

56.1 

7.52 

0.2782 

1.08 

0.2382 

58972. 

47416. 

11555. 

56.7 

7.55 

0.2811 

1.12 

0.2349 

59354. 

47683. 

11671. 

57.3 

7.58 

0.2S42 

PRINTING  EVERY 

10  STEPS 

1.16 

0.2324 

59658. 

47870. 

11788. 

57.8 

7.60 

0.2865 

1.56 

0,2157 

61054. 

48372. 

12682. 

60.8 

7.70 

0.3017 

1.96 

0.2069 

61498. 

48057. 

13441. 

62.4 

7.74 

0.3094 

2.36 

0.2010 

61768. 

47670. 

14098. 

63.4 

7.77 

0.3146 

2.76 

0.1968 

61977. 

47270. 

14707. 

£4.2 

7.79 

0.3182 

3.16 

0.1932 

62145. 

46886. 

15259. 

64.8 

7.80 

0.3212 

3.56 

0.1907 

62269. 

46530. 

15739. 

65.2 

7.82 

0.3233 
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RHEOLOGY  DATA  FOR  FILE 
M3070 .011 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

force 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

mm 

3.96 

0.1883 

62393. 

46216. 

16177. 

65.6 

7.84 

0.3253 

4.36 

0.1863 

62452. 

45911. 

16541. 

65.9 

7.85 

0.3269 

4.76 

0. 1847 

62511. 

45632. 

16880. 

66.2 

7.85 

0.3283 

5.16 

0. 1831 

62564. 

45390. 

17174. 

66.5 

7.85 

0.3296 

5.56 

0.1818 

62620. 

45168. 

17452. 

66.7 

7.86 

0.3306 

5.96 

0.1805 

62670. 

44977. 

17693. 

66.9 

7.87 

0.3317 

6.36 

0.1795 

62654. 

44771. 

17884. 

67. 1 

7.87 

0.3326 

6.76 

0.1785 

62676. 

44596. 

18080. 

67.2 

7.87 

0.3334 

7.16 

0. 1776 

62707. 

44444. 

18263. 

67.4 

7.87 

0.3341 

7.56 

0.1767 

62720. 

44291. 

18428. 

67.5 

7.88 

0 . 3348 

7.96 

0.1757 

62729. 

44158. 

18571. 

67.7 

7.88 

0.3356 

0.36 

0. 1751 

62732. 

44025. 

18707. 

67.8 

7.88 

0.3361 

8.76 

0. 1745 

62747. 

43904. 

18844. 

67.9 

7.88 

0.3365 

9.16 

0.1737 

62747. 

43796. 

18952. 

68.0 

7.88 

0.3372 

9.56 

0. 1733 

62775. 

43707. 

19068. 

68.  1 

7.89 

0.3376 

9.96 

0.1725 

62785. 

43602. 

19182. 

68.2 

7.89 

0.3382 

DELTAT 

-  0.50,  PRINTING  EVERY  10  STEPS 

14.96 

0.1674 

62800. 

42805. 

19995. 

69.0 

7.89 

0.3422 

19.96 

0.1637 

62834. 

42288. 

20546. 

69.6 

7.89 

0.3451 

24.96 

0.1607 

62847. 

41951. 

20895. 

70. 1 

7.91 

0.3474 

29.96 

0.1583 

62065. 

41703. 

21162. 

70.4 

7.91 

0.3493 

34.96 

0. 1567 

62868. 

41513. 

21356. 

70.7 

7.91 

0.3506 

39.96 

0.1551 

62881. 

41360. 

21520. 

70.9 

7.91 

0.3518 

44.96 

0. 1538 

62899. 

41240. 

21660. 

71.1 

7.91 

0.3528 

49.96 

0.1526 

62918. 

41141. 

21777. 

71.3 

7.92 

0.3537 

54.96 

0. 1521 

62912. 

41043. 

21869. 

71.4 

7.92 

0.3541 

59.96 

0.1509 

62930. 

40979. 

21951. 

71.6 

7.92 

0.3550 

64.96 

0.1498 

62955. 

40929. 

22027. 

71.8 

7.93 

0.3558 

69.96 

0. 1491 

62955. 

40865. 

22090. 

71.9 

7.93 

0.3563 

74.96 

0.1488 

62977. 

40821. 

22156. 

71.9 

7.93 

0.3566 

79.96 

0. 1479 

62971. 

40776 . 

22194. 

72.0 

7.93 

0.3573 

84.96 

0. 1473 

63002. 

40745. 

22257. 

72. 1 

7.94 

0.3577 

89.96 

0.1468 

62996. 

40706. 

22290. 

72.2 

7.94 

0.3581 

94.96 

0.1462 

63017. 

40684. 

22333. 

72.3 

7.94 

0.3586 

99.96 

0.1457 

63027. 

40652. 

22375. 

72.4 

7.94 

0 . 3589 

104.96 

0.1453 

63024. 

40636. 

22387. 

72.4 

7.94 

0.3592 

109.96 

0. 1449 

63049. 

40611. 

22437. 

72.5 

7.94 

0.3595 

lft.96 

0.1443 

63052. 

40595. 

22457. 

72.6 

7.95 

0.3599 

119.96 

0.1441 

63061. 

40582. 

22478. 

72.6 

7.95 

0.3602 

124.96 

0.1437 

63076. 

40567. 

22510. 

72.7 

7.95 

0.3605 

129.96 

0.1434 

63089. 

40560. 

22529. 

72.7 

7.96 

0.3607 

134.96 

0.1429 

63092. 

40545. 

22548. 

72.8 

7.96 

0.3610 
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RHEOLOGY  DATA  FOR  FILE 
M3878 .011 


INITIAL  HEIGHT  OF  BED  201.7  Ml 
MASS  OF  PROPELLANT  0.8763  KG 


TIM; 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

Ml 

MPA 

DELTAT 

-  0.04. 

PRINTING  EVERY  STEP 

0.00 

0.4523 

123. 

153. 

-31. 

0.0 

7.90 

0.0300 

0.04 

0.4523 

126. 

153. 

-27. 

0.0 

7.90 

0.0001 

0.00 

0.4524 

126. 

153. 

-27. 

-0.0 

7.90 

-0.0001 

0.12 

0.4523 

129. 

160. 

-31. 

0.0 

7.03 

0.0001 

0.16 

0.4507 

711. 

518. 

192. 

0.6 

5.34 

0.0030 

0.20 

0.4425 

2771. 

2043. 

728. 

3.6 

5.70 

0.0176 

0.24 

0.4306 

6162. 

4682. 

1480. 

7.7 

5.82 

0.0382 

0.28 

0.4175 

10193. 

7861. 

2332. 

12.1 

5.94 

0.0598 

0.32 

0.4030 

14277. 

11097. 

3180. 

16.4 

6.05 

0.0814 

0.36 

0.3904 

18463. 

14415. 

4048. 

20.5 

6. 16 

0. 1017 

0.40 

0.3770 

22487. 

17594. 

4894. 

24.4 

6.28 

0.1209 

0.44 

0.3641 

26481. 

20753. 

5728. 

28.0 

6.39 

0. 1388 

0.48 

0.3516 

30219. 

23690. 

6529. 

31.3 

6.50 

0. 1553 

0.52 

0.3394 

33657. 

26411. 

7245. 

34.5 

6.61 

0. 1710 

0.56 

0.3279 

36842. 

28967. 

7875. 

37.3 

6.70 

0. 1851 

0.60 

0.3170 

39875. 

31476. 

8399. 

40.0 

6.80 

0.1981 

0.64 

0.3067 

42756. 

33861. 

8895. 

42.4 

6.89 

0.2101 

0.68 

0.2970 

45373. 

3606?. 

9311. 

44.6 

6.98 

0.2209 

0.72 

0.2880 

47837. 

38135. 

9782. 

46.6 

7.06 

0,2308 

0.76 

0.2797 

50028. 

40009. 

10020. 

48.3 

7.14 

0.2397 

0.00 

0.2721 

52008. 

41688. 

10328. 

49.9 

7.22 

0.2476 

0.84 

0.2655 

53708. 

43117. 

10591. 

51.3 

7.29 

0.2544 

0.88 

0.2597 

55109. 

44292. 

10817. 

52.5 

7.35 

0.2602 

0.92 

0.2540 

56262. 

45251. 

11011. 

53.6 

7.41 

0.2659 

0.96 

0.2493 

57182. 

46022. 

11160. 

54.5 

7.46 

0.2704 

1.00 

0.2451 

57918. 

46625. 

11293. 

55.4 

7.49 

0.2745 

1.04 

0.2413 

58503. 

47080. 

11423. 

56. 1 

7.52 

0.2782 

1.08 

0.2382 

58972. 

47416. 

11555. 

56.7 

7.55 

0.2811 

1.12 

0.2349 

59354. 

47683. 

11671. 

57.3 

7.58 

0.2842 

PRINTING  EVERY 

10  STEPS 

1.16 

0.2324 

59658. 

47870. 

11788. 

57.8 

7.60 

0.2865 

1.56 

0.2157 

61054. 

48372. 

12682. 

60.8 

7.70 

0.3017 

1.96 

0.2069 

61498. 

48057. 

13441. 

62.4 

7.74 

0.3094 

2.36 

0.2010 

61768. 

47670. 

14098. 

63.4 

7.77 

0.3146 

2.76 

0.1968 

61977. 

47270. 

14707. 

64. 2 

7.79 

0.3182 

3.16 

0.1932 

62145. 

46886. 

15259. 

64.8 

7.80 

0.3212 

3.56 

0.1907 

62269. 

46530. 

15739. 

65.2 

7.82 

0.3233 
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RHEOLOGY  DATA  FOR  FILE 
M3070 .011 


TIME 

POROSITY  AVERAGE 
UPPER 
FORCE 

AVERAGE  RESISTIVE 
LOUER  FORCE 

FORCE 

AVERAGE 

DISTANCE 

fSOVED 

OIL 

PRESSURE 

STRAIN 

S 

N 

N 

N 

MM 

MPA 

3.9G 

0.1883  62393. 

46216. 

16177. 

65.6 

7.84 

0.3253 

4.36 

0.1863  62452. 

45911. 

16541. 

65.9 

7.85 

0.3269 

4.76 

0.1847  62511. 

45632. 

16880. 

66.2 

7.85 

0.3283 

5.16 

0.1831  62564. 

45390. 

17174. 

66.5 

7.85 

0.3296 

5.56 

0. 181 j  62620. 

45168. 

17452. 

66.7 

7.86 

0.3306 

5.96 

0.1405  62670. 

44977. 

17693. 

66.9 

7.87 

0.3317 

6.36 

0.1795  62654. 

44771. 

17884. 

67.1 

7.87 

0.3326 

6.76 

0.1785  62676. 

44596. 

18080. 

67.2 

7.87 

0.3334 

7.  16 

0.1776  62707. 

44444. 

18263. 

67.4 

7.87 

0.3341 

7.56 

0.1767  62720. 

44291. 

18428. 

67.5 

7.88 

0.3348 

7.96 

0.1757  62729. 

44158. 

18571. 

67.7 

7.88 

0.3356 

8.36 

0.1751  62732. 

44025. 

18707. 

67.8 

7.88 

0.3361 

8.76 

0.1745  62747. 

43904. 

18844. 

67.9 

7.88 

0.3365 

9. 16 

0.1737  62747. 

43796. 

18952. 

68.0 

7.88 

0.3372 

9.56 

0.1733  62775. 

43707. 

19068. 

68.1 

7.89 

0.3376 

9.96 

DELTAT 

0.1725  62785.  43602.  19182. 

-  0.50,  PRINTING  EVERY  10  STEPS 

68.2 

7.89 

0.3382 

14.96 

0.1674  62800. 

42805. 

19995. 

69.0 

7.89 

0.3422 

19.96 

0.1637  62834. 

42288. 

20546. 

69.6 

7.89 

0.3451 

24.96 

0.1607  62847. 

41951. 

20895. 

70.1 

7.91 

0.3474 

29.96 

0.1583  62865. 

41703. 

21162. 

70.4 

7.91 

0.3493 

34.96 

0.1567  62868. 

41513. 

21356. 

70.7 

7.91 

0.3506 

39.96 

0.1551  62881. 

41360. 

21520. 

70.9 

7.91 

0.3518 

44.96 

0.1538  62899. 

41240. 

21660. 

71.1 

7.91 

0.3528 

49.96 

0.1526  62918. 

41141. 

21777. 

71.3 

7.92 

0.3537 

54.96 

0.1521  62912. 

41043. 

21869. 

71.4 

7.92 

0.3541 

59.96 

0.1509  62930. 

40979. 

21951. 

71.6 

7.92 

0.3550 

64.96 

0.1498  62955. 

40929. 

22027. 

71.8 

7.93 

0.3558 

69.96 

0.1491  62955. 

40865. 

22090. 

71.9 

7.93 

0.3563 

74.96 

0.1480  62977. 

40821. 

22156. 

71.9 

7.93 

0.3566 

79.96 

0.1479  62971. 

40776. 

22194. 

72.0 

7.93 

0.3573 

84.96 

0.1473  63002. 

40745. 

22257. 

72. 1 

7.94 

0.3577 

89.96 

0.1468  62996. 

40706. 

22290. 

72.2 

7.94 

0.3581 

94.96 

0.1462  63017. 

40684. 

22333. 

72.3 

7.94 

0.3586 

99.96 

0,1457  63027. 

40652. 

22375. 

72.4 

7.94 

0.3589 

104.96 

0.1453  63024. 

40636. 

22387. 

72.4 

7.94 

0.3592 

109.96 

0.1449  63049. 

40611. 

22437. 

72.5 

7.94 

0.3595 

114.96 

0.1443  63052. 

40595. 

22457. 

72.6 

7.95 

0.3599 

119.96 

0.1441  63061. 

40582. 

22478. 

72.6 

7.95 

0.3602 

124.96 

0.1437  63076. 

40567. 

22510. 

72.7 

7.95 

0.3605 

129.96 

0.1434  63089. 

40560. 

22529. 

72.7 

7.96 

0.3607 

134.96 

0.1429  63092. 

40545. 

22548. 

72.8 

7.96 

0.3610 

53 


00' a  '  0  00tl '  0  008 '0  002 '0  001 '0  000 

Aiisoaod 
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RHEOLOGY  DATA  FOR  FILE 
M3070.012 


INITIAL  HEIGHT  OF  BED  197.0  MM 
MASS  OF  PROPELLANT  0.0744  KG 


TIME 

POROSITY 

’  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

DELTAT 

■  0.04. 

PRINTING  EVERY  STEP 

Q.00 

0.4429 

123. 

161. 

-38. 

0.0 

2.62 

0.6000 

0.04 

0.4429 

120. 

168. 

-48. 

0.0 

2.62 

0.0001 

0.08 

0.4430 

120. 

165. 

-45. 

-0.0 

2.62 

-0.0001 

0.12 

0.4429 

132. 

174. 

-42. 

0.0 

1.49 

0.0000 

0. 16 

0.4421 

589. 

444. 

145. 

0.3 

1.76 

0.0015 

0.20 

0.4384 

1460. 

1064. 

396. 

1.6 

1.87 

0.0080 

0.24 

0.4338 

2622. 

1918. 

704. 

3.2 

1.91 

0.0162 

0.28 

0.4280 

4080. 

3052. 

1028. 

5.2 

1.95 

0.0261 

0.32 

0.4220 

5696. 

4303. 

1393. 

7.2 

2.00 

0.0362 

0.36 

0.4165 

7471. 

5685. 

1786. 

9.0 

2.05 

0.0454 

0.40 

0.4105 

9192. 

7037. 

2155. 

10.9 

2.11 

0.0551 

0.44 

0.4052 

10715. 

8238. 

2477. 

12.6 

2. 16 

0.0635 

0.48 

0.4002 

12173. 

9368. 

2805. 

14.1 

2.21 

0.0713 

0.52 

0.3957 

13481. 

10397. 

3084. 

15.5 

2.25 

0.0781 

0.56 

0.3918 

14600. 

11287. 

3313. 

16.6 

2.29 

0.0841 

0.60 

0.3877 

15576. 

12058. 

3517. 

17.8 

2.33 

0.0902 

0.64 

0.3845 

16415. 

12728. 

3687. 

18.8 

2.36 

0.0950 

0.68 

0.3814 

17098. 

13268. 

3831. 

19.7 

2.39 

0.0994 

0.72 

0.3790 

17661. 

13700. 

3962. 

20.4 

2.42 

0.1030 

0.76 

0.3764 

18136. 

14069. 

4068. 

21.1 

2.44 

0. 1067 

0.80 

0.3741 

18538. 

14364. 

4174. 

21.8 

2.46 

0.1100 

0.84 

0.3723 

18851. 

14599. 

4253. 

22.3 

2.47 

0.1126 

0.88 

0.3705 

19106. 

14789. 

4317. 

22.8 

2.49 

0.1151 

0.92 

0.3689 

19318. 

14932. 

4385. 

23.2 

2.50 

0.1173 

0.96 

0.3676 

19482. 

15037. 

4445. 

23.6 

2.51 

0.1191 

1.00 

0.3664 

19631. 

15132. 

4499. 

23.9 

2.52 

0. 1208 

1.04 

0.3653 

19750. 

15192. 

4557. 

24.2 

2.52 

0.1223 

1.08 

0.3643 

19840. 

15243. 

4597. 

24.5 

2.53 

0.1237 

1.12 

0.3632 

19924. 

15285. 

4639. 

24.8 

2.53 

0.1252 

PRINTING  EVERY 

10  STEPS 

1.16 

0.3625 

19986. 

15313. 

4672. 

25.0 

2.54 

0.1262 

1.56 

0.3562 

20353. 

15272. 

5081. 

26.6 

2.56 

0. 1347 

1.96 

0.3526 

20399. 

15040. 

5359. 

27.6 

2.58 

0.1396 

2.36 

0.3500 

20465. 

14811. 

5653. 

28.3 

2.59 

0. 1430 

2.76 

0.3477 

20498. 

14605. 

5893. 

28.9 

2.60 

0. 1460 

3. 16 

0.3463 

20520. 

1441B. 

6102. 

29.3 

2.60 

0. 1479 

3.56 

0.3450 

20551. 

14268. 

6283. 

29.6 

2.60 

0. 1496 
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RHEOLOGY  DATA  FOR  FILE 
M3070.812 


TIME 

POROSITY  AVERAGE 

AVERAGE  RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

N 

N 

N 

Ml 

MPA 

“ 

3.96 

0.3439  20576 . 

14125. 

6451. 

29.9 

2.60 

0.1510 

4.36 

0.3427  20589. 

1*006. 

6581. 

30.2 

2.60 

0.1525 

4.76 

0.3417  20607. 

13909. 

6698. 

30.4 

2.61 

0.1538 

5. 16 

0.3411  20626. 

13818. 

6808. 

3Q.6 

2.61 

0 . 1 546 

5.56 

0.3403  20645. 

13732. 

6913. 

30.8 

2.61 

0. 1556 

5.96 

0.3396  20648. 

13662. 

6986. 

30.9 

2.61 

0. 1564 

6.36 

0.3390  20657. 

13595. 

7062. 

31.1 

2.61 

0. 1572 

6.76 

0.3384  20666. 

13538. 

7128. 

31.3 

2.62 

0.1560 

7. 16 

0.3379  20679. 

13484. 

7196. 

31.4 

2.61 

0 . 1586 

7.56 

0.3374  20675. 

13439. 

7236. 

31.5 

2.61 

0. 1593 

7.96 

0.3368  20691. 

13389. 

7303. 

31.7 

2.61 

0. 1600 

8.36 

0.3365  20697. 

13347. 

7350. 

31.7 

2.62 

0. 1604 

8.76 

0.3356  20691. 

13313. 

7378. 

32.0 

2.63 

0. 1615 

9.16 

0.3357  20710. 

13274. 

7436. 

31.9 

2.62 

0. 1614 

9.56 

0.3351  20713. 

13242. 

7471. 

32.1 

2.62 

0. 1623 

9.96 

0.3348  20713. 

13214. 

7499. 

32.2 

2.62 

0. 1626 

DELTAT 

-  0.50,  PRINTING  EVERY  10  STEPS 

14.96 

0.3315  20741. 

12979. 

7762. 

33.0 

2.63 

0. 1667 

19.96 

0.3290  20754. 

12823. 

7930. 

33.6 

2.63 

0. 1698 

24.96 

0.3269  20766. 

12731. 

8035. 

34.1 

2.63 

0.1724 

29.96 

0.3254  2^756 . 

12661. 

8095. 

34.5 

2.63 

0. 1743 

34.96 

0.3241  20741. 

12607. 

8134. 

34.8 

2.63 

0.1758 

3S.96 

0.3229  20738. 

12557. 

8181. 

35.1 

2.63 

0. 1773 

44.96 

0.3220  20741. 

12519. 

8222. 

35.3 

2.63 

0. 1784 

49.96 

0.3213  20748. 

12486. 

8261. 

35.4 

2.62 

0.1792 

54.96 

0.3205  20760. 

12464. 

8296. 

35.7 

2.62 

0. 1802 

59.96 

0.3197  20756. 

12448. 

8308. 

35.8 

2.63 

0. 1812 

64.96 

0.3191  20756. 

12433. 

8323. 

36.0 

2.6? 

0.1819 

69.96 

0.3185  20762. 

12420. 

8342. 

36. 1 

2.63 

0.1827 

74.96 

0.3180  20769. 

12397. 

8372. 

36.3 

2.63 

0. 1832 

79.96 

0.3175  20766. 

12385. 

8381. 

36.4 

2.63 

0.1838 

84.96 

0.3170  20769. 

12379. 

8390. 

36.5 

2.63 

0.1844 

89.96 

0.3165  20779. 

12366. 

8413. 

36.6 

2.63 

0.1850 

94.96 

0.3161  20781. 

12357. 

8425. 

36.7 

2.63 

0.1855 

99.96 

0.3156  20785. 

12350. 

8434. 

36.8 

2.63 

0.1860 

104.96 

8.3155  20791. 

12340. 

8450. 

36.8 

2.63 

0. 1862 

109.96 

0.3151  20791. 

12334. 

8457. 

36.9 

2.63 

0. 1867 

114.96 

0.3149  20794. 

12331. 

8463. 

37.0 

2.63 

0.1869 

119.96 

0.3144  20797. 

12325. 

8472. 

37.1 

2.63 

0.1875 

124.96 

0.3142  20794. 

12321. 

8473. 

37.1 

2.63 

0.1877 

129.96 

0.3137  20797. 

12315. 

8482. 

37.3 

2.63 

0.1883 

134.96 

0.3135  20797. 

12312. 

8485. 

37.3 

2.63 

0. 1886 

56 


POROSITY 

0.000  0.100  0.200  0.300  0.400  e.ldQ 


M3070.012 
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RHEOLOGY  DATA  FOR  FILE 
M3070.013 


INITIAL  HEIGHT  OF  BED  199.9  ftt 
MASS  OF  PROPELLANT  0.0767  KG 


TIME 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

m 

MPA 

- 

DELTAT 

*  0.04, 

PRINTING  EVERY  STEP 

0.00 

0.4473 

136. 

181. 

-45. 

0.0 

3.39 

0.0300 

0.04 

0.4473 

133. 

178. 

-45. 

-0.0 

3.39 

-0.0001 

0.08 

0.4473 

136. 

175. 

-39. 

-0.0 

3.38 

-0.0001 

0. 12 

0.4474 

146. 

175. 

-29. 

-0.  1 

2.01 

-0.0003 

0. 16 

0 . 4458 

708. 

480. 

229. 

0.5 

2.35 

0.0226 

0.20 

0.4417 

1756. 

1236. 

520. 

2.0 

2.46 

0 . 0100 

0.24 

0 . 4356 

3110. 

2271. 

839. 

4.  1 

2.49 

0.0207 

0.28 

0.4206 

4754. 

3542. 

1213. 

6.5 

2.54 

0.0327 

0.32 

0.4213 

6616. 

4974. 

1642. 

9.0 

2.60 

0.0448 

0.36 

0.4139 

8506. 

6464. 

2042. 

11.4 

2.65 

0.0569 

0.40 

0 . 4067 

10324. 

7893. 

2431. 

13.7 

2.70 

0.0683 

0.44 

0.3998 

12009. 

9210. 

2798. 

15.8 

2.75 

0.0790 

0.48 

0.3932 

13556. 

10433. 

3123. 

17.8 

2.80 

0.0891 

0.52 

0.3872 

15138. 

11659. 

3479. 

19.6 

2.85 

0.0980 

0.56 

0.3811 

16620. 

12825. 

3795. 

21.4 

2.90 

0. 1069 

0.60 

0.3758 

17870. 

13777. 

4092. 

22.9 

2.94 

0.1145 

0.64 

0.3706 

18913. 

14590. 

4323. 

24.3 

2.97 

0. 1218 

0.68 

0.3661 

19933. 

15362. 

4571. 

25.6 

3.01 

0. 1281 

0.72 

0.3617 

20853. 

16083. 

4770. 

26.8 

3.05 

0.1341 

0.76 

0.3576 

21690. 

16734. 

4955. 

27.9 

3.08 

0.1395 

0.80 

0.3540 

22417. 

17306. 

5111. 

28.9 

3.11 

0. 1444 

0.84 

0.3507 

23026. 

17795. 

5231. 

29.7 

3.13 

0.1487 

0.88 

0.3476 

23542. 

18195. 

5347. 

70.5 

3. 16 

0.  1528 

0.92 

0.3450 

23986. 

18564. 

5422. 

31.2 

3.18 

0. 1561 

0.96 

0.3425 

24353. 

18840. 

5513. 

31.9 

3.20 

0. 1593 

1.00 

0.3405 

24661. 

19072. 

5589. 

32 . 4 

3.21 

0. 1619 

1.04 

0.3385 

24894. 

19259. 

5635. 

32.9 

3.23 

0.1644 

1.08 

0.3370 

25089. 

19398. 

5691. 

33.2 

3.24 

0.1663 

1.12 

0.3351 

25241. 

19532. 

5710. 

i'Ji.7 

3.26 

0.  1687 

PRINTING  EVERY 

10  STEPS 

1.16 

0.3335 

25375. 

19617. 

5758. 

74.1 

3.26 

0.1707 

1.56 

0.3235 

25985. 

19894. 

6091. 

36.6 

3.31 

0. 1829 

1.96 

0.3178 

26199. 

19828. 

6371. 

37.9 

3.33 

0. 1897 

2.36 

0.3140 

26305. 

19640. 

6665. 

38.8 

3.33 

0. 1943 

2.76 

0.3113 

26376. 

19437. 

6940. 

39.5 

3.34 

0. 1575 

3. 16 

0 . 3087 

26429. 

19265. 

7164. 

ill.  1 

3.35 

0.2605 

3.56 

0.3069 

26466. 

19091. 

7375. 

id. 5 

3.35 

0.2525 

RHEOLOGY  DATA  FOR  FILE 
M3070.013 


TIME 

POROSITY 

AVERAGE 

AVERAGE  RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOIJER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

— 

3.96 

0.3055 

26510. 

18938. 

7572. 

40.8 

3.36 

0.2041 

4.36 

0.3040 

26538. 

18805. 

7733. 

41.1 

3.36 

0.2059 

4.76 

0.3026 

26568. 

18690. 

7878. 

41.5 

3.37 

0.2074 

5. 16 

0.3015 

26590. 

18579. 

8012. 

41.7 

3.37 

0.2887 

5.56 

0.3006 

26609. 

18490. 

8119. 

41.9 

3.37 

0.2097 

5.96 

0.2996 

26637. 

18401. 

8236. 

42.1 

3.37 

0.2108 

6.36 

0.2988 

26652. 

18338. 

8314. 

42.3 

3.38 

0.2117 

6.76 

0.2981 

26671. 

18271. 

8400. 

42.5 

3.37 

0.2125 

7.  16 

0.2974 

26681. 

18204. 

8476. 

42.6 

3.38 

0.2133 

7.56 

0.2966 

26699. 

18160. 

8539. 

42.8 

3.38 

0.2142 

7.96 

0.2958 

26718. 

18116. 

8603. 

43.0 

3.39 

0.2151 

8.36 

0.2954 

26724. 

18062. 

8663. 

43. 1 

3.38 

0.2155 

8.76 

0 . 2948 

26727. 

18024. 

8703. 

43.2 

3.38 

8.2162 

9.  16 

0.2942 

26739. 

17989. 

8751. 

43.3 

3.39 

0.2169 

9.56 

0.2937 

26743. 

17947. 

8796. 

43.4 

3.39 

0.2174 

9.96 

0 . 2934 

26749. 

17919. 

8830. 

43.5 

3.39 

0.2177 

DELTAT 

-  0.50,  PRINTING  EVERY  10  STEPS 

14.96 

0.2890 

26795. 

17659. 

9137. 

44.5 

3.39 

0.2226 

19.96 

0.2857 

26820. 

17487. 

9333. 

45.2 

3.39 

0.2262 

24.96 

0.2833 

26839. 

17366. 

9473. 

45.7 

3.39 

0.2288 

29.96 

0.2814 

26845 . 

17274. 

9571. 

46.1 

3.39 

0.2308 

34.96 

0.2799 

26854. 

17198. 

9657. 

46.5 

3.39 

0.2325 

39.96 

0.2786 

26870. 

17131. 

9739. 

46.7 

3.40 

0.2338 

44.96 

0.2777 

26867. 

17089. 

9777. 

46.9 

3.40 

0.2348 

49.96 

0.2764 

26879. 

17052. 

9827. 

47.2 

3.40 

0.2362 

54.96 

0.2752 

26885. 

17020. 

9865. 

47.4 

3.40 

0.2373 

59.96 

0.2734 

26898. 

17001. 

9897. 

47.8 

3.41 

0.2392 

64.96 

0.2733 

26901. 

16966. 

9935. 

47.8 

3.41 

0.2394 

69.96 

0.2726 

26901. 

16937. 

9964. 

48.0 

3.40 

0.2401 

74.96 

0.2720 

26895. 

16915. 

9980. 

48. 1 

3.40 

0.2408 

79.96 

0.2713 

26910. 

16906. 

10005. 

48.3 

3.40 

0.2414 

84.96 

0.2707 

26901. 

16889. 

10011. 

48.4 

3.40 

0.2421 

89.96 

0.2703 

26910. 

16871. 

10039. 

48.5 

3.40 

0.2425 

94.96 

0.2697 

26916. 

16858. 

10059. 

48.6 

3.42 

0.2432 

99.96 

0.2692 

26920. 

16848. 

10072. 

48.7 

3.41 

0.2437 

104.96 

0.2687 

26916. 

16839. 

10078. 

48.0 

3.41 

0.2441 

109.96 

0.2683 

26929. 

16829. 

10099. 

48.9 

3.42 

0.2446 

114.96 

0.2680 

26935. 

16816. 

10119. 

48.9 

3.41 

0.2448 

119.96 

0.2675 

26929. 

16813. 

10115. 

49.  1 

3.42 

0.2454 

124.96 

0.2673 

26941. 

16810. 

10131. 

49. 1 

3.41 

0.2456 

129.96 

0.2668 

26944. 

16804. 

10140. 

49.2 

3.41 

0.2461 

134.96 

0.2668 

26947. 

16804. 

10143. 

49.2 

3.41 

0.2462 

59 


POROSITY 

000  0.100  0.200  0.300  0.400  0.500 


0.0  1.0  2.0  3.0  4.0 

TIME  (S) 
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RHEOLOGY  DATA  FOR  FILE 
M3070.014 


INITIAL  HEIGHT  OF  BED  201.4  HI 
MASS  OF  PROPELLANT  0.8767  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

— 

DELTAT 

■  0.04. 

PRINTING  EVERY  STEP 

0.00 

0.4514 

129. 

188. 

-59. 

0.0 

2.65 

0.0U00 

0.04 

0.4512 

125. 

194. 

-69. 

0.1 

2.65 

0.0004 

0.08 

0.4514 

125. 

194. 

-69. 

0.0 

2.65 

0.0001 

0.  12 

0.4514 

128. 

204. 

-76. 

0.0 

1.51 

0.0001 

0.  16 

0.4512 

246. 

235. 

11. 

0. 1 

1.80 

0.0004 

0.20 

0.4499 

819. 

566. 

253. 

0.6 

1.89 

0.0027 

0.24 

0 . 4468 

1593. 

1144. 

449. 

1.7 

1.91 

0.0084 

0.28 

0.4423 

2634. 

1932. 

702. 

3.3 

1.94 

0.0164 

0.32 

0 . 4376 

3914. 

2939. 

976. 

4.9 

1.97 

0.0245 

0.36 

0.4319 

5356. 

4082. 

1274. 

6.9 

2.02 

0.0343' 

0.40 

0 . 4263 

6845. 

5254. 

1591. 

8.8 

2.07 

0.0437 

0.44 

0.4207 

8272. 

6356. 

1916. 

10.7 

2.11 

0.0530 

0.48 

0.4151 

9608. 

7407. 

2201. 

12.5 

2. 15 

0.0621 

0.52 

0.4101 

10895. 

0407. 

2488. 

14.  1 

2.20 

0.0700 

0.56 

0.4050 

12082. 

9328. 

2754. 

15.7 

2.23 

0.0780 

0.60 

0.4006 

13198. 

10198. 

2999. 

17. 1 

2.26 

0.0848 

0 . 64 

0.3961 

14205. 

10995. 

3209. 

18.4 

2.30 

0.0916 

0.68 

0.3920 

15093. 

11698. 

3395. 

19.7 

2.33 

0.0977 

0.72 

0.3885 

15886. 

12329. 

3557. 

20.7 

2.36 

0.1028 

0.76 

0.3049 

16566. 

12882. 

3684. 

21.8 

2.39 

0.1082 

0.80 

0.3820 

17138. 

13342. 

3796. 

22.6 

2.42 

0.1123 

0.84 

0.3791 

17648. 

13746. 

3903. 

23.4 

2.44 

0.1164 

0.88 

0.3764 

18077. 

14105. 

3972. 

24.2 

2.46 

0.1202 

0.92 

0.3742 

18444. 

14388. 

4056. 

24.8 

2.47 

0.1233 

0.96 

0.3720 

18754. 

14619. 

4135. 

25.5 

2.49 

0.1265 

1.00 

0.3702 

19019. 

14835. 

4183. 

26.0 

2.50 

0.1290 

1.04 

0.3682 

19248. 

15007. 

4242. 

26.5 

2.51 

0.1317 

1.08 

0.3666 

19442. 

15140. 

4301. 

27.0 

2.52 

0.1338 

1.12 

0.3652 

19587. 

15251. 

4336. 

27.3 

2.53 

0.1358 

PRINTING  EVERY 

10  STEPS 

1.16 

0.3638 

19706. 

15327. 

4378. 

27.7 

2.53 

0. 1377 

1.56 

0.3543 

20293. 

15626. 

4668. 

30.3 

2.58 

0.1504 

1.96 

0.3487 

20430. 

15527. 

4903. 

31.7 

2.60 

0. 1576 

2.36 

0.3451 

20517. 

15394. 

5123. 

32.7 

2.61 

0. 1623 

2.76 

0.3424 

20579. 

15251. 

5328. 

33.4 

2.62 

0. 1658 

3.  16 

0.3401 

20626. 

15112. 

5514. 

34.0 

2.62 

0.1686 

3.56 

0.3384 

20657. 

14990. 

5666. 

34.4 

2.62 

0. 1708 
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RHEOLOGY  DATA  FOR  FILE 
M3070.014 


TIME 

POROSITY 

AVERAGE 

UPPER 

FORCE 

AVERAGE 

LOUER 

FORCE 

RESISTIVE 

FORCE 

AVERAGE 

DISTANCE 

MOVE!) 

OIL 

PRESSURE 

S 

- 

N 

N 

N 

Mi 

MPA 

3.96 

0.3368 

20685. 

14882. 

5802. 

34.8 

2.62 

4.36 

0.3355 

20706. 

14797. 

5909. 

35. 1 

2.63 

4.76 

0.3343 

20734. 

14715. 

6020. 

35.4 

2.64 

5.16 

8.3333 

20734. 

14635. 

6099. 

35.7 

2.64 

5.56 

0.3323 

20762. 

14575. 

6187. 

35.9 

2.63 

5.96 

0.3318 

20791. 

14511. 

6280. 

36. 1 

2.63 

6.36 

0.3306 

20793. 

14483. 

6310. 

36.3 

2 . 64 

6.76 

0.3299 

20831. 

14445. 

6386. 

36.5 

2.64 

7. 16 

0.3293 

20846. 

14413. 

6433. 

36.7 

2.64 

7.56 

0.3285 

20855. 

14374. 

6481. 

36.9 

2.64 

7.96 

0.3280 

20859. 

14340. 

6519. 

37.0 

2.64 

0.36 

0.3274 

20865. 

14298. 

6567. 

37.  1 

2.64 

8.76 

0.3270 

20858. 

14279. 

6579. 

37.2 

2.64 

9. 16 

0.3264 

20874. 

14257. 

6617. 

37.4 

2 . 65 

9.56 

0.3259 

20881. 

14225. 

6656. 

37.5 

2.64 

9.96 

DELTAT 

0.3256 

-  0.50, 

20896.  14213.  6684. 

PRINTING  EVERY  10  STEPS 

37.6 

2.64 

14.96 

0.3214 

20918. 

14029. 

6889. 

38.6 

2.64 

19.96 

0.3183 

20939. 

13904. 

7035. 

39.3 

2.65 

24.96 

0.3164 

20948. 

13819. 

7130. 

39.8 

2.65 

29.96 

0.3144 

20958. 

13758. 

7200. 

40.2 

2.65 

34.96 

0.3131 

20967. 

13711. 

7257. 

40.6 

2.66 

39.96 

0.3117 

20977. 

13679. 

7298. 

40.9 

2.65 

44.96 

0.3104 

20964. 

13648. 

7316. 

41.2 

2.66 

49.96 

0.3094 

20970. 

13619. 

7351. 

41.4 

2.65 

54.96 

0.3087 

20973. 

13594. 

7380. 

41.6 

2.65 

59.96 

0.3079 

20980. 

13575. 

7405. 

41.8 

2 . 65 

64.96 

0.3072 

20989. 

13555. 

7434. 

41.9 

2.65 

69.96 

0.3063 

20986. 

13543. 

7444. 

42. 1 

2.65 

74.96 

0.3059 

20999. 

13530. 

7469. 

42.2 

2.65 

79.96 

0.3053 

20995. 

13527. 

7468. 

42.4 

2.65 

84.96 

0.3049 

20998. 

13515. 

7484. 

42.5 

2.65 

89.96 

0.3044 

21005. 

I350i. 

7503. 

42.6 

2.66 

94.96 

0.3040 

21001. 

13498. 

7503. 

42.6 

2.65 

99.96 

0.3035 

21005. 

13492. 

7513. 

42.0 

2.65 

104.96 

0.3028 

21011. 

13492. 

7519. 

42.9 

2.65 

109.96 

0.3026 

21010. 

13479. 

7531. 

43.0 

2.65 

114.96 

0.3019 

21024. 

13482. 

7542. 

43. 1 

2.65 

119.96 

0.3018 

21020. 

13479. 

7541. 

43.2 

2.65 

124.96 

0.3013 

21030. 

13466. 

7564. 

43.3 

2.65 

129.96 

0.3010 

21023. 

13473. 

7550. 

43.3 

2.65 

134.96 

0.3008 

21030. 

13463. 

7567. 

43.4 

2.66 

SThllN 


0.1727 
0. 1744 
0.1759 
0. 1772 
0.1783 
0. 1790 
0. 1804 
0.1814 
0.1820 
0.1330 
0.1836 
0.1843 
0. 1849 
0. 1856 
0. 1861 
0.1866 


0.1916 
0. 1952 
0.1975 
0.1998 
0.2014 
0.2029 
0.2045 
0.2057 
0.2065 
0.2073 
0.2082 
0.2091 
0.2096 
0.2103 
0.2108 
0.2113 
0.2117 
0.2124 
0.2131 
0.2134 
0.2141 
0.2143 
0.2148 
0.2151 
0.2154 
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RHEOLOGY  DATA  FOR  FILE 
M3070.015 

INITIAL  HEIGHT  OF  BED  203.4  Ml 
HASS  OF  PROPELLANT  0.87S0  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

UPPER 

LOUER 

FORCE 

FORCE 

S 

- 

N 

N 

DELTAT 

-  0.04. 

PRINTING  EVERY  STEP 

0.00 

0.4571 

81. 

143. 

0.04 

0.4570 

82. 

136. 

0.08 

0.4570 

88. 

143. 

0.12 

0.4571 

88. 

140. 

0.16 

0.4569 

212. 

194. 

0.20 

0.4559 

629. 

425. 

0.24 

0.4533 

1169. 

797. 

0.28 

0.4502 

1941. 

1350. 

0.32 

0.4463 

2957. 

2112. 

0.36 

0.4416 

4197. 

3020. 

0.40 

0.4367 

5589. 

4078. 

0.44 

0.4312 

7038. 

5181. 

0.48 

0.4258 

8396. 

6203. 

0.52 

0.4206 

9776. 

7261. 

0.56 

0.4155 

11106. 

8264. 

0.60 

0.4108 

12314. 

9207. 

0.64 

0.4064 

13437. 

10065. 

0.68 

0.4024 

14401. 

10833. 

0.72 

0.3985 

15233. 

11500. 

0.76 

0.3950 

15961. 

12062. 

0.80 

0.3920 

16591. 

12558. 

0.84 

0.3886 

17151. 

12999. 

0.88 

0.3860 

17627. 

13377. 

0.92 

0.3835 

18052. 

13710. 

0.96 

0.3812 

18429. 

14006. 

1.00 

0.3793 

18739. 

14260. 

1.04 

0.3773 

19019. 

14460. 

1.08 

0.3757 

19252. 

14625. 

1.12 

0.3741 

19432. 

14765. 

PRINTING  EVERY 

10  STEPS 

1.16 

0.3725 

19591. 

14873. 

1.56 

0.3632 

20265. 

15188. 

1.96 

0.3581 

20408. 

15022. 

2.36 

0.3546 

20461. 

14841. 

2.76 

0.3521 

20508. 

14657. 

3.16 

0.3500 

20548. 

14523. 

3.56 

0.3484 

20585. 

14390. 

RESISTIVE 

AVERAGE 

OIL 

FORCE 

DISTANCE 

PRESSURE 

MOVED 

N 

MM 

MPA 

-62. 

0.0 

2.64 

-55. 

0.0 

2.63 

-55. 

0.0 

2.63 

-52. 

-0.0 

1.49 

18. 

0.1 

1.79 

204. 

0.5 

1.87 

372. 

1.4 

1.08 

590. 

2.6 

1.91 

845. 

4.0 

1.94 

1177. 

5.6 

1.97 

1511. 

7.4 

2.02 

1857. 

9.3 

2.06 

2193. 

11.1 

2. 10 

2515. 

12.8 

2. 15 

2842. 

14.5 

2.19 

3107. 

16.0 

2.23 

3372. 

17.4 

2.26 

3568. 

18.6 

2.29 

3733. 

19.8 

2.32 

3899. 

20.9 

2.35 

4034. 

21.8 

2.37 

4152. 

22.8 

2.40 

4250. 

23.6 

2.42 

4342. 

24.3 

2.44 

4423. 

24.9 

2.46 

4479. 

25.5 

2.47 

4559. 

26.1 

2.49 

4628. 

26.5 

2.50 

4668. 

27.0 

2.50 

4718. 

27.4 

2.51 

5077. 

30.0 

2.57 

5387. 

31.4 

2.58 

5620. 

32.3 

2.59 

5851. 

33.0 

2.59 

6024. 

33.5 

2.60 

6196. 

33.9 

2.61 

STRAIN 


0.E300 
0.0001 
0.0001 
-0.0000 
0.0004 
0.0023 
0.0069 
0.0125 
0.0196 
0.0277 
0.0363 
0.0456 
0.0546 
0.0631 
0.0712 
0.0705 
0.0855 
0.0915 
0.0975 
0. 1027 
0.1071 
0. 1120 
0.1159 
0.1195 
0. 1227 
0. 1254 
0.1281 
0. 1304 
0. 1326 


0. 1348 
0. 1475 
0. 1543 
0. 1588 
0. 1621 
0. 1648 
0. 1668 
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RHEOLOGY  DATA  FOR  FILE 
M3070.015 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

ASERAGE 

OIL 

STRAIN 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

moved 

S 

- 

N 

N 

N 

m 

MPA 

3.96 

0.3470 

20607. 

14275. 

6332. 

34.3 

2.61 

0.1686 

4.36 

0.3456 

20629. 

14174. 

6455. 

34.7 

2.61 

0.1704 

4.76 

0.3445 

20666. 

14104. 

6562. 

34.9 

2.61 

0.1718 

5.16 

0.3435 

20694. 

14040. 

6654. 

35.2 

2.61 

0.1730 

5.56 

0.3427 

20707. 

13974. 

6733. 

35.4 

2.61 

0. 1741 

5.96 

0.3419 

20712. 

13920. 

6793. 

35.6 

2.62 

0.1751 

6.36 

0.3409 

20731. 

13869. 

6863. 

35.8 

2.63 

0. 1763 

6.76 

0.3405 

20741. 

13818. 

6923. 

36.0 

2.62 

0.1768 

7. 16 

0.3398 

20728. 

13774. 

6954. 

36.1 

2.62 

0.1777 

7.56 

0.3391 

20747. 

13745. 

7002. 

36.3 

2.63 

0. 1786 

7.96 

0.3386 

20756. 

13701. 

7056. 

36.4 

2.62 

0.1792 

8.36 

0.3381 

20756. 

13682. 

7074. 

36.6 

2.62 

0.1799 

8.76 

0.3375 

20778. 

13650. 

7128. 

36.7 

2.63 

0.1805 

9. 16 

0.3370 

20784. 

13631. 

7153. 

36.9 

2.63 

0.1812 

9.56 

0.3366 

20793. 

13602. 

7192. 

36.9 

2.63 

0.1816 

9.96 

0.3363 

20806. 

13583. 

7223. 

37.0 

2.63 

0. 1820 

DELTAT 

-  0.50.  PRINTING  EVERY  10  STEPS 

14.96 

0.3323 

20846. 

13412. 

7434. 

38.0 

2.63 

0.1869 

19.96 

0.3295 

20871. 

13304. 

7568. 

38.7 

2.63 

0. 1903 

24.96 

0.3274 

20887. 

13234. 

7653. 

39.2 

2.63 

0.1928 

29.96 

0.3256 

20911. 

13183. 

7729. 

39.7 

2.63 

0.1950 

34.96 

0.3242 

20921. 

13154. 

7767. 

40.0 

2.63 

0.1966 

39.96 

0.3230 

20927. 

13122. 

7805. 

40.3 

2.63 

0.1981 

44.96 

0.3218 

20924. 

13100. 

7823. 

40.6 

2.63 

0.1996 

49.96 

0.3208 

20930. 

13075. 

7856. 

40.8 

2.64 

0.2007 

54.96 

0.3199 

20933. 

13859. 

7874. 

41.0 

2.63 

0.2018 

59.96 

0.3190 

20930. 

13043. 

7887. 

41.2 

2.63 

0.2028 

64.96 

0.3185 

20924. 

13024. 

7900. 

41.4 

2.64 

0.2034 

69.96 

0.3178 

20914. 

13011. 

7903. 

41.5 

2.63 

0.2042 

74.96 

0.3172 

20915. 

12995. 

7920. 

41.7 

2.64 

0.2049 

79.96 

0.3166 

20909. 

12983. 

7926. 

41.0 

2.63 

0.2056 

84.96 

0.3159 

20899. 

12983. 

7916. 

42.0 

2.63 

0.2064 

89.96 

0.3157 

20896. 

12970. 

7926. 

42.0 

2.63 

0.2067 

94.96 

0.3151 

20893. 

12964. 

7929. 

42.2 

2.63 

0.2074 

99.96 

0.3147 

20889. 

12954. 

7935. 

42.3 

2.63 

0.2078 

104.96 

0.3142 

20887. 

12951. 

7936. 

42.4 

2.63 

0.2084 

109.96 

0.3137 

20887. 

12948. 

7939. 

42.5 

2.63 

0.2089 

114.96 

0.3133 

20893. 

12942. 

7952. 

42.6 

2.63 

0.2094 

119.96 

0.3130 

20884. 

12942. 

7942. 

42.6 

2.63 

0.2097 

124.96 

0.3127 

20890. 

12932. 

7958. 

42.7 

2.63 

0.2102 

129.96 

0.3123 

20890. 

12932. 

7958. 

42.8 

2.64 

0.2105 

134.96 

0.3120 

20884. 

12932. 

7952. 

42.9 

2.63 

0.2109 
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M3070,015 
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RHEOLOGY  DATA  FOR  FILE 
M3070.016 


INITIAL  HEIGHT  OF  BED  196.7  Ml 
MASS  OF  PROPELLANT  0.8754  KG 


TIM: 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

DELTAT 

-  0.04.  PRINTING  EVERY  STEP 

0.00 

0.4392 

110. 

121. 

-11. 

0.0 

3.93 

0.0000 

0.04 

0.4394 

107. 

122. 

-14. 

-0. 1 

3.93 

-0.0004 

0.00 

0.4393 

110. 

118. 

-8. 

-0. 1 

3.93 

-0.0003 

0. 12 

0.4395 

169. 

124. 

45. 

-0. 1 

2.39 

-0.0007 

0.  16 

0.4356 

1030. 

741. 

290. 

1.2 

2.67 

0.0063 

0.20 

0.4288 

2457. 

1830. 

627. 

3.6 

2.81 

0.0182 

0.24 

0.4206 

4365. 

3338. 

1026. 

6.3 

2.88 

0.0320’ 

0.20 

0.4122 

6553. 

5053. 

1500. 

9.0 

2.94 

0.0459 

0.32 

0.4037 

8836. 

6847. 

1989. 

11.7 

3.01 

0.0595 

0.36 

0.3951 

11071. 

8606. 

2465. 

14.3 

3.08 

0.0728 

0.40 

0.3870 

13292. 

10387. 

2905. 

16.7 

3.16 

0.0851 

0.44 

0.3796 

15424. 

12115. 

3310. 

18.9 

3.22 

0.0960 

0.40 

0.3724 

17432. 

13766. 

3666. 

20.9 

3.28 

0.1064 

0.52 

0.3652 

19249. 

15287- 

3963. 

22.9 

3.34 

0.1165 

0.56 

0.3593 

20884. 

16652. 

4232. 

24.5 

3.40 

0.1246 

0.60 

0.3533 

22344. 

17865. 

4480. 

26.1 

3.45 

0.1327 

0.64 

0.3486 

23609. 

18932. 

4677. 

27.4 

3.50 

0.1390 

6.60 

0.3436 

24712. 

19853. 

4860. 

28.6 

3.54 

0.1455 

0.72 

0.3392 

25657. 

20643. 

5014. 

29.8 

3.58 

0.1513 

0.76 

0.3353 

26483. 

21332. 

•  5152. 

30.7 

3.61 

0.1563 

0.00 

0.3317 

27167. 

21907. 

5260. 

31.6 

3.64 

0.1607 

0.84 

0.3287 

27736. 

22380. 

5356. 

32.4 

3.67 

0.1645 

0.80 

0.3256 

28202. 

22780. 

5422. 

33. 1 

3.70 

0. !683 

0.92 

0.3232 

28587. 

23101. 

5486. 

33.7 

3.71 

0.1713 

0.96 

0.3206 

28901. 

23367. 

5534. 

34.3 

3.74 

0.1745 

1.00 

0.3187 

29152. 

23570. 

5582. 

34.8 

3.76 

0. 1768 

1.04 

0.3171 

29358. 

23723. 

5635. 

35.2 

3.77 

0.1787 

1.00 

0.3152 

29523. 

23841. 

5682. 

35.6 

3.78 

9. 1811 

1.12 

0.3136 

29665. 

23942. 

5723. 

36.0 

3.79 

0. 1829 

PRINTING  EVERY  10 

STEPS 

1.16 

0.3120 

29781. 

24009. 

5772. 

36.4 

3.79 

0.1848 

1.56 

0.3019 

30371. 

24193. 

6178. 

38.7 

3.84 

0.1966 

1.96 

0.2959 

30576. 

24043. 

6533. 

40.0 

3.86 

0.2035 

2.36 

0.2916 

30700. 

23853. 

6847. 

41.0 

3.88 

0.2083 

2.76 

0.2882 

30784. 

23653. 

7131. 

41.7 

3.88 

0.2120 

3. 16 

0.2858 

30847. 

23453. 

7393. 

42.2 

3.89 

0.2148 

3.56 

0.2832 

30893. 

23282. 

7612. 

42.8 

3.90 

0.2175 
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RHEOLOGY  DATA  FOR  FILE 
M3070.016 


TIME 

POROSITY  AVERAGE 

AVERAGE  RESISTIVE 

AVERAGE 

OIL 

snniN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

H 

N 

N 

MM 

MPA 

- 

3.96 

0.2820 

30927. 

23110. 

7817. 

43.1 

3.90 

0.2189 

4.36 

0.2802 

30961. 

22980. 

7981. 

43.4 

3.91 

0.2209 

4.76 

0.2789 

30989. 

22850. 

8139. 

43.7 

3.91 

0.2223 

5.16 

0.2776 

31017. 

22742. 

8275. 

44.0 

3.91 

0.2236 

5.56 

0.2766 

31042. 

22641 . 

8401. 

44.2 

3.91 

0.2247 

5.96 

0.2755 

31058. 

22554. 

8503. 

44.4 

3.92 

0.2259 

6.36 

0.2746 

31067. 

22469. 

8598. 

44.6 

3.92 

0.2269 

6.76 

0.2736 

31086. 

22415. 

8671. 

44.8 

3.92 

0.2279 

7.16 

0.2728 

31104. 

22352. 

8752. 

45.0 

3.92 

0.2288 

7.56 

0.2722 

31117. 

22285. 

8832. 

45. 1 

3.91 

0.2294 

7.96 

0.2716 

31114. 

22218. 

8895. 

45.3 

3.91 

0.2300 

8.36 

0.2708 

31129. 

22170. 

8959. 

45.4 

3.92 

0.2309 

8.76 

0.2702 

31139. 

22123. 

9016. 

45.5 

3.92 

0.2315 

9.16 

0.2696 

31148. 

22072. 

9076. 

45.7 

3.92 

0.2321 

9.56 

0.2691 

31158. 

22025. 

9133. 

45.8 

3.91 

0.2327 

9.96 

0.2687 

31164. 

21992. 

9171. 

45.9 

3.92 

0.2331 

DELTAT 

-  0.50. 

PRINTING  EVERY  10  STEPS 

14.96 

0.2640 

31207. 

21672. 

9535. 

46.8 

3.92 

0.2380 

19.96 

0.2604 

31222. 

21440. 

9782. 

47.5 

3.93 

0.2417 

24.96 

0.2579 

31238. 

21281. 

9957. 

48. 1 

3.93 

0.2443 

29.96 

0.2558 

31253. 

21170. 

10083. 

48.5 

3.93 

0.2464 

34.96 

0.2541 

31266. 

21078. 

10187. 

48.8 

3.93 

0.2481 

39.96 

0.2527 

31281. 

21008. 

10273. 

49. 1 

3.93 

0.2496 

44.96 

0.2513 

31294. 

20951. 

10343. 

49.4 

3.93 

0.2509 

49.96 

0.2503 

31300. 

20900. 

10400. 

49.6 

3.93 

0.2520 

54.96 

0.2496 

31315. 

20859. 

10456. 

49.7 

3.93 

0.2526 

59.96 

0.2484 

31318. 

20821. 

10497. 

49.9 

3.93 

0.2538 

64.96 

0.2478 

31331. 

20796. 

10535. 

50. 1 

3.93 

0.2545 

69.96 

0.2468 

31340. 

20773. 

18567. 

50.2 

3.92 

0.2554 

74.96 

0.2462 

31350. 

20741. 

10608. 

50.4 

3.93 

0.2560 

79.96 

0.2455 

31356. 

20719. 

10637. 

50.5 

3.92 

0.2566 

84.96 

0.2449 

31362. 

20700. 

10662. 

50.6 

3.92 

0.2573 

89.96 

0.2444 

31368. 

20688. 

10680. 

50.7 

3.93 

0.2578 

94.96 

0.2438 

31371. 

20669. 

10703. 

50.8 

3.93 

0.2584 

99.96 

0.2436 

31377. 

20653. 

10725. 

50.9 

3.92 

0.2586 

104.96 

0.2429 

31381. 

20637., 

10744. 

51.0 

3.93 

0.2592 

109.96 

0.2422 

31390. 

20627. 

10763. 

51.1 

3.93 

0.2599 

114.96 

0.2418 

31390. 

20615. 

10775. 

51.2 

3.93 

0.2603 

119.96 

0.2418 

31390. 

20599. 

10792. 

51.2 

3.94 

0.2603 

124.96 

0.2409 

31393. 

20596. 

10798. 

51.4 

3.94 

0.2612 

129.96 

0.2404 

31403. 

20589. 

10813. 

51.5 

3.94 

0.2617 

134.96 

0.2400 

31406. 

20580. 

10826. 

51.5 

3.94 

0.2621 
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POROS 


M3070.016 
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RHEOLOGY  DATA  FOR  FILE 
M3070.017 

INITIAL  HEIGHT  OF  BED  200.8  MM 
MASS  OF  PROPELLANT  0.8755  KG 


TIME 

POROSITY  AVERAGE 

AVERAGE 

UPPER 

LOUER 

FORCE 

FORCE 

S 

N 

N 

DELTAT 

■  0.04. 

PRINTING  EVERY  STEP 

0.00 

0.4505 

115. 

144. 

0.04 

0.4506 

121. 

151. 

0.08 

0.4507 

118. 

151. 

0.12 

0.4505 

121. 

151. 

0.18 

0.4497 

438. 

297. 

0.20 

0.4462 

1159. 

798. 

0.24 

0.4410 

2268. 

1630. 

0.28 

0.4343 

3882. 

2862. 

0.32 

0.4271 

5877. 

4469. 

0.36 

0.4192 

8062. 

6202. 

0.40 

8.4113 

10250. 

7971. 

0.44 

0.4039 

12357. 

9657. 

0.48 

0.3967 

14374. 

11248. 

0.52 

0.3897 

16208. 

12698. 

0.56 

0.3830 

17873. 

14039. 

0.60 

0.3770 

19346. 

15223. 

0.64 

0.3711 

20732. 

16369. 

0.68 

0.3658 

22035. 

17446. 

0.72 

0.3606 

23228. 

18455. 

0.76 

0.3554 

24279. 

19341. 

0.80 

0.3516 

25140. 

20055. 

0.84 

0.3480 

25894. 

20655. 

0.88 

0.3442 

26559. 

21166. 

0.92 

0.3412 

27128. 

21595. 

0.96 

0.3380 

27629. 

21976. 

1.00 

0.3355 

28058. 

22290. 

1.04 

0.3332 

28418. 

22557. 

1.08 

0.3312 

28717. 

22763. 

1.12 

0.3291 

28968. 

22935. 

PRINTING  EVERY 

10  STEPS 

1.16 

0.3271 

29161. 

23052. 

1.56 

0.3153 

29942. 

23227. 

1.96 

0.3088 

30224. 

22992. 

2.36 

0.3044 

30383. 

22716. 

2.76 

0.3011 

30492. 

22449. 

3.16 

0.2985 

30578. 

22217. 

3.56 

0.2963 

30638. 

22011. 

RESISTIVE 

AVERAGE 

OIL  STRAIN 

FORCE 

DISTANCE 

PRESSURE 

MOVED 

N 

MM 

MPA 

-29. 

0.0 

3.89 

0.0300 

-30. 

-0.0 

3.89 

-0.0002 

-33. 

-0. 1 

3.89 

-0.0003 

-30. 

-0.0 

2.37 

-0.0001 

141. 

0.3 

2.66 

0.0015 

361. 

1.6 

2.78 

0.0077 

638. 

3.4 

2.81 

0.0169 

1020. 

5.8 

2.85 

0.0287 

1408. 

8.2 

2.92 

0.0408 

1860. 

10.8 

2.98 

0.0539 

2279. 

13.4 

3.05 

0 . 0665 

2700. 

15.7 

3. 12 

0.0782 

3126. 

17.9 

3.17 

0.0892 

3509. 

20.0 

3.23 

0.0996 

3834. 

22.0 

3.28 

0.1094 

4124. 

23.7 

3.33 

0.1180 

4363. 

25.3 

3.37 

0.1262 

4589. 

26.8 

3.42 

0.1336 

4773. 

28.2 

3.47 

0. 1406 

4938. 

29.6 

3.51 

0.1476 

5085. 

30.6 

3.54 

0. 1525 

5239. 

31.6 

3.58 

0.1573 

5393. 

32.6 

3.61 

0. 1621 

5533. 

33.3 

3.62 

0.  1659 

5653. 

34. 1 

3.66 

0. 1699 

5768. 

34.8 

3.67 

0. 1731 

5861. 

35.3 

3.69 

0. 1759 

5953. 

35.8 

3.71 

0. 1784 

6034. 

36 . 3 

3.73 

0. 1810 

6109. 

36.8 

3.74 

0.1834 

6715. 

39.7 

3.80 

0. 1975 

7232. 

41.2 

3.82 

0.2050 

7667. 

42.2 

3.83 

0.2101 

8043. 

42.9 

3.85 

0.2138 

8361. 

43.5 

3.86 

0.2167 

8627. 

44.0 

3.87 

0.2191 
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RHEOLOGY  DATA  FOR  FILE 
M3070.017 


TIME 

POROSITY 

AVERAGE 

UPPER 

FORCE 

AVERAGE  RESISTIVE 
LOUER  FORCE 

FORCE 

AVERAGE 

DISTANCE 

MOVED 

OIL 

PRESSURE 

STRAIN 

S 

- 

N 

N 

N 

MM 

MPA 

3.96 

0.2947 

30672. 

21824. 

8848. 

44.4 

3.87 

0.2209 

4.36 

0.2930 

30728. 

21668. 

9060. 

44.7 

3.87 

0.2227 

4.76 

0.2915 

30762. 

21525. 

9237. 

45. 1 

3.88 

0.2244 

5. 16 

0.2902 

30787. 

21398. 

9388. 

45.4 

3.89 

0.2259 

5.56 

0.2891 

30815. 

21293. 

9521. 

45.6 

3.89 

0.2270 

5.96 

0.2882 

30849. 

21208. 

9641. 

45.8 

3.90 

0.2280 

6.36 

0.2873 

30883. 

21128. 

9754. 

46.0 

3.89 

0.2290 

6.76 

0.2862 

30902. 

21052. 

9849. 

46.2 

3.90 

0.2301 

7.16 

0.2857 

30920. 

20976. 

9944. 

46.3 

3.89 

0.2307 

7.56 

0.2848 

30936. 

20909. 

10027. 

46.5 

3.90 

0.2316 

7.96 

0.2842 

30951. 

20852. 

10099. 

46.6 

3.90 

0.2323 

8.36 

0.2836 

30955. 

20792. 

10163. 

46.8 

3.90 

0.2329 

8.76 

0.2831 

30967. 

20741. 

10226. 

46.9 

3.90 

0.2335 

9.16 

0.2823 

30976. 

20697. 

10279. 

47.1 

3.90 

0.2343 

9.56 

0.2819 

30989. 

20655. 

10333. 

47.1 

3.90 

0.2348 

9.96 

DELTAT 

0.2815 

-  1.00. 

30967.  20592.  10375. 

PRINTING  EVERY  10  STEPS 

47.2 

3.90 

0 . 2352 

19.96 

0.2740 

31051. 

20055. 

10995. 

48.8 

3.91 

0.2432 

29.96 

0.2691 

31091. 

19792. 

11299. 

49.8 

3.92 

0.2481 

39.96 

0.2660 

31106. 

19661. 

11444. 

50.5 

3.94 

0.2514 

49.96 

0.2640 

31131. 

19547. 

11584. 

50.9 

3.92 

0.2534 

59.96 

0.2621 

31162. 

19490. 

11672. 

51.3 

3.92 

0 . 2553 

69.96 

0.2607 

31184. 

19443. 

11741. 

51.6 

3.92 

0.2568 

79.96 

0.2595 

31191. 

19408. 

11783. 

51. B 

3.92 

0.2579 

89.96 

0.2580 

31206. 

19382. 

11823. 

52. 1 

3.93 

0.2594 

99.96 

0.2571 

31234. 

19360. 

11875. 

52.3 

3.93 

0.2604 

109.96 

0.2563 

31234. 

19347. 

11887. 

52.4 

3.92 

0.2611 

119.96 

0.2553 

31243. 

19338. 

11905. 

52.6 

3.93 

0.2621 

129.96 

0.2546 

31259. 

19322. 

11937. 

52.8 

3.93 

0.2628 

139.96 

0.2537 

31265. 

19316. 

11949. 

53.0 

3.93 

0.2637 

149.96 

0.2533 

31271. 

19313. 

11959. 

53.0 

3.94 

0.2641 

159.96 

0.2525 

31284. 

19306. 

11978. 

53.2 

3.93 

0.2649 

169.96 

0.2519 

31287. 

19309. 

11978. 

53.3 

3.93 

0.2654 

179.96 

0.2513 

31293. 

19303. 

11990. 

53.4 

3.94 

0.2660 

189.96 

0.2510 

31302. 

19303. 

11999. 

53.5 

3.94 

0.2664 

199.96 

0.2505 

31312. 

19300. 

12012. 

53.6 

3.94 

0.2668 

209.96 

0.2500 

31318. 

19313. 

12005. 

53.7 

3.94 

0.2673 

219.96 

0.2494 

31331. 

19309. 

12021. 

53.8 

3.95 

0.2679 

229.96 

0.2488 

31339. 

19309. 

12030. 

53.9 

3.95 

0.2686 

239.96 

0.2487 

31346. 

19316. 

12030. 

53.9 

3.95 

0.2686 

249.96 

0.2482 

31352. 

19325. 

12026. 

54.0 

3.95 

0 . 269 i 

259.96 

0.2480 

31358. 

19325. 

12033. 

54.1 

3.94 

0 . 2693 
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RHEOLOGY  DATA  FOR  FILE 
M3070.018 


INITIAL 

HEIGHT  OF 

BED  197.5 

Ml 

MASS  OF 

PROPELLANT  8.8742  KG 

TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LQUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

“ 

DELTAT 

-  0.04,  PRINTING  EVERY  STEP 

0.00 

0.4421 

107. 

173. 

-66. 

0.0 

3.93 

0.0000 

0.04 

0.4419 

104. 

163. 

-59. 

0.1 

3.93 

0.0004 

0.08 

0.4420 

107. 

166. 

-59. 

0.0 

3.94 

0.0002 

0.12 

0.4420 

107. 

176. 

-69. 

0.0 

2.42 

0.0002 

0.  16 

0.4421 

166. 

182. 

-16. 

0.0 

2.74 

0.0001 

0.20 

0.4412 

558. 

321. 

236. 

0.3 

2.85 

0.0017 

0.24 

0.4391 

1176. 

677. 

499. 

1.0 

2.85 

0.0053 

0.28 

0.4351 

2096. 

1287. 

809. 

2.4 

2.87 

0.0123 

0.32 

0.4296 

3439. 

2211. 

1228. 

4.3 

2.92 

0.0220 

0.36 

0.4230 

5251. 

3456. 

1795. 

6.6 

2.97 

0.0332 

0.40 

0.4153 

7433. 

4986. 

2447. 

9. 1 

3.03 

0.0459 

0.44 

0.4073 

9776. 

6686. 

3091. 

11.6 

3. 10 

0.05B7 

0.48 

0.3993 

12095. 

8340. 

3755. 

14.  1 

3.17 

0.0713 

0.52 

0.3917 

14357. 

9954. 

4404. 

16.4 

3.24 

0.0829 

0.56 

0.3842 

16480. 

11465. 

5015. 

18.6 

3.29 

0.0940 

0.60 

0.3773 

18367. 

12805. 

5561. 

20.5 

3.36 

0.1040 

0.64 

0.3708 

20054. 

13961. 

6093. 

22.4 

3.40 

0.1133 

0.68 

0.3647 

21518. 

14933. 

6586. 

24.1 

3.45 

0.1219 

0.72 

0.3590 

22839. 

15765. 

7075. 

25.6 

3.49 

0.1296 

0.76 

0.3539 

24029. 

16504. 

7525. 

27.0 

3.54 

0. 1365 

0.80 

0 . 3492 

25096. 

17136. 

7959. 

28.2 

3.58 

0. 1428 

0.84 

0.3447 

26028. 

17705. 

8323. 

29.4 

3.62 

0. 1487 

0.88 

0.3408 

26836. 

18204. 

8632. 

30.4 

3.65 

0.1537 

0.92 

0.3373 

27501. 

18598. 

8903. 

31.2 

3.67 

0.1582 

0.96 

0.3343 

28060. 

18896. 

9165. 

32.0 

3.70 

0.1620 

1.00 

0.3316 

28526. 

19134. 

9393. 

32.6 

3.72 

0.1653 

1.04 

0.3289 

28900. 

19309. 

9591. 

33.3 

3.74 

0. 1686 

1.08 

0 . 3266 

29207. 

19438. 

9769. 

33.9 

3.75 

0.1716 

1.12 

0.3246 

29456. 

19518. 

9938. 

34.4 

3.77 

0. 1740 

PRINTING  EVERY  10 

STEPS 

1.16 

0.3229 

29667. 

19566. 

10101. 

34.8 

3.78 

0.1761 

1.56 

0.3117 

30457. 

19201. 

11256. 

37.4 

3.85 

0. 1895 

1.96 

0.3058 

30643. 

18638. 

12005. 

38.8 

3.87 

0.1964 

2.36 

0.3020 

30764. 

18216. 

12548. 

39.6 

3.87 

0.2007 

2.76 

0.2994 

30845. 

17896. 

12949. 

40.2 

3.88 

0.2037 

3.16 

0.2971 

30910. 

17645. 

13266. 

40.7 

3.90 

0.2063 

3.56 

0.2953 

30960. 

17445. 

13515. 

41.1 

3.91 

0.2083 
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RHEOLOGY  DATA  FOR  FILE 
M3070.018 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

3.96 

0.2939 

31001. 

17283. 

13718. 

41.5 

3.91 

0.2099 

4.36 

0.2926 

31044. 

17152. 

13892. 

41.7 

3.91 

0.2113 

4.76 

0.2913 

31072. 

17038. 

14034. 

42.0 

3.92 

0.2128 

5. 16 

0.2908 

31094. 

16939. 

14154. 

42.3 

3.91 

0.2142 

5.56 

0.2890 

31125. 

16863. 

14262. 

42.5 

3.92 

0.2153 

5.96 

0.2882 

31140. 

16794. 

14347. 

42.7 

3.92 

0.2162 

6.36 

0.2874 

31162. 

16734. 

14428. 

42.9 

3.92 

0.2171 

6.76 

0.2864 

31178. 

16683. 

14495. 

43. 1 

3.92 

0.2182 

7. 16 

0.2858 

31184. 

16635. 

14549. 

43.2 

3.92 

0.2188 

7.56 

0.2851 

31202. 

16597. 

14606. 

43.4 

3.92 

0.2196 

7.96 

0.2846 

31199. 

16555. 

14644. 

43.5 

3.92 

0.2202 

8.36 

0.2838 

31221. 

16520. 

14701. 

43.6 

3.92 

0.2210 

8.76 

0.2832 

31236. 

16495. 

14741. 

43.8 

3.93 

0.2217 

9.16 

0.2828 

31246. 

16470. 

14776. 

43.9 

3.93 

0.2221 

9.56 

0.2822 

31258. 

16441. 

14818. 

44.0 

3.92 

0.2228 

9.96 

0.2817 

31261. 

16422. 

14839. 

44.  1 

3.93 

3.2233 

DELTAT 

-  2.50.  PRINTING  EVERY  10  STEPS 

34.96 

0.2682 

31336. 

16016. 

15320. 

46.9 

3.93 

0.2377 

59.96 

0.2623 

31383. 

15984. 

15399. 

48. 1 

3.94 

0.2438 

84.96 

0.2584 

31420. 

16038. 

15382. 

48.9 

3.94 

0.2477 

109.96 

0.2557 

31454. 

16101. 

15352. 

49.5 

3.95 

0.2504 

134.96 

0.2536 

31479. 

16171. 

15307. 

49.9 

3.95 

0.2526 

159.96 

0.2516 

31488. 

16232. 

15256. 

50.3 

3.96 

0.2546 

184.96 

0.2503 

31501. 

16276. 

15225. 

50.5 

3.96 

0.2558 

209.96 

0.2485 

31522. 

16337. 

15185. 

50.9 

3.97 

0.2576 

234.96 

0.2474 

31538. 

16384. 

15154. 

51.1 

3.96 

0.2588 

259.96 

0.2468 

31553. 

16438. 

15115. 

51.2 

3.95 

0.2593 

284.96 

0.2453 

31578. 

16492. 

15086. 

51.5 

3.97 

0.2608 

309.96 

0.2444 

31587. 

16530. 

15057. 

51.7 

3.97 

0.2616 

334.96 

0 . 2433 

31600. 

16584. 

15016. 

51.9 

3.98 

0.2628 

359.96 

0.2425 

31625. 

16616. 

15009. 

52.0 

3.98 

0.2635 

384.96 

0.2418 

31640. 

16657. 

14983. 

52.2 

3.99 

0.2642 

409.96 

0.2410 

31659. 

16705. 

14954. 

52.3 

3.99 

0.2650 

434.96 

0.2402 

31671. 

16750. 

14921. 

52.5 

3.99 

0.2657 

459.96 

0.2396 

31699. 

16788. 

14911. 

52.6 

4.00 

0.2663 

404.96 

0.2391 

31715. 

16826. 

14889. 

52.7 

4.00 

0.266e 

509.96 

0.2386 

31733. 

16865. 

14869. 

52.8 

4.00 

0.2673 

534.96 

0.2380 

31755. 

16896. 

14859. 

52.9 

4.00 

0.2679 

559.96 

0.2374 

31777. 

16928. 

14850. 

53.0 

4.01 

0.2685 

584.96 

0.2370 

31792. 

16962. 

14830. 

53. 1 

4.01 

0.2688 

609.96 

0.2364 

31808. 

16991. 

14817. 

53.2 

4.01 

0.2694 

634.96 

0.2358 

31833. 

17023. 

14810. 

53.3 

4.02 

0.2700 
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POROSITY 

.000  0.100  0.200  0.300  0.400 


M3070.018 


TIME  (S) 
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RHEOLOGY  DATA  FOR  FILE 
M30145.019 


INITIAL  HEIGHT  OF  BED  210.5  MM 
MASS  OF  PROPELLANT  0.8762  KG 

TIME  POROSITY  AVERAGE  AVERAGE  RESISTIVE  AVERAGE  OIL  STRAIN 

UPPER  LOUER  FORCE  DISTANCE  PRESSURE 


FORCE 

FORCE 

s 

- 

N 

N 

DELTAT 

-  0.04, 

PRINTING  EVERY  STEP 

0.00 

0.4753 

87. 

113. 

0.04 

0.4752 

89. 

113. 

0.08 

0.4753 

80. 

113. 

0.12 

0.4754 

80. 

113. 

0. 16 

0.4752 

108. 

122. 

0.20 

0.4738 

425. 

246. 

0.24 

0.4695 

776. 

436. 

0.28 

0.4636 

1137. 

637. 

0.32 

0.4557 

1582. 

871. 

0.36 

0.4460 

2144. 

1164. 

0.40 

0.4354 

2850. 

1523. 

0.44 

0.4235 

3742. 

196.1. 

0.48 

0.4104 

4827. 

2577. 

0.52 

0.3964 

6173. 

3348. 

0.56 

0.3813 

7768. 

4256. 

0.60 

0.3655 

9612. 

5275. 

0.64 

0.3489 

11791. 

6482. 

0.68 

0.3317 

14290. 

7848. 

0.72 

0.3142 

17157. 

9400. 

0.76 

0.2960 

20362. 

11089. 

0.80 

0.2782 

23893. 

12909. 

0.84 

0.2600 

27701. 

14845. 

0.88 

0.2425 

31740. 

16868. 

0.92 

0.2254 

35937. 

18951. 

0.96 

0.2093 

40221. 

21037. 

1.00 

0.1948 

44392. 

23076. 

1.04 

0. 1815 

48272. 

24958. 

1.08 

0. 1700 

51623. 

26609. 

1.12 

0.1599 

54389. 

27991. 

PRINTING  EVERY 

10  STEPS 

1.16 

0. 1516 

56522. 

29086. 

1.56 

0.1183 

60917. 

31908. 

1.96 

0.1078 

61352. 

32740. 

2.36 

0.1021 

61591. 

33398. 

2.76 

0.0980 

61809. 

33969. 

3.16 

0.0948 

62005. 

34480. 

3.56 

0.0920 

62157. 

34928. 

N 

MOVED 

hW 

hPA 

- 

-26. 

0.0 

7.88 

0.0300 

-23. 

0.0 

7.87 

0.0001 

-33. 

-0.0 

7.87 

-0.0000 

-32. 

-0.0 

6.63 

-0.0001 

-14. 

0.0 

5.72 

0.0001 

179. 

0.6 

6.01 

0.0028 

341. 

2.3 

6.01 

0.0110 

501. 

4.6 

5.99 

0.0218 

710. 

7.6 

5.97 

0.0360 

981. 

11.1 

5.97 

0.0528 

1327. 

14.9 

5.98 

0.0706 

1760. 

18.9 

5.98 

0.0899 

2251. 

23.2 

6.01 

0.1100 

2825. 

27.5 

6.04 

0.1307 

3512. 

32.0 

6.08 

0.1520 

4336. 

36.4 

6. 12 

0. 1730 

5309. 

40.9 

6.17 

0. 1942 

6443. 

45.2 

6.24 

0.2148 

7757. 

49.4 

6.32 

0.2350 

9273. 

53.6 

6.40 

0.2547 

10984. 

57.5 

6.50 

0.2731 

12856. 

61.2 

6.61 

0.2910 

14872. 

64.7 

6.72 

0.3073 

16986. 

67.9 

6.84 

0.3226 

19183. 

70.8 

6.96 

0.3364 

21317. 

73.3 

7.08 

0.3484 

23314. 

75.5 

7.20 

0.3590 

25013. 

77.4 

7.29 

0.3678 

26399. 

79.0 

7.37 

0.3754 

27436. 

80.3 

7.44 

0.3815 

29009. 

85.2 

7.62 

0.4049 

28612. 

86.7 

7.67 

0.4119 

28194. 

87.5 

7.70 

0.4157 

27840. 

88.0 

7.71 

0.4183 

27525. 

88.5 

7.75 

0.4204 

27230. 

88.8 

7.76 

0.4222 
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RHEOLOGY  DATA  FOR  FILE 
M30145.819 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

— 

3.96 

0.0897 

62303. 

35334. 

26969. 

89.2 

7.78 

0.4236 

4.36 

0.0878 

62418. 

35703. 

26715. 

89.4 

7.79 

0.4248 

4.76 

0.0861 

62539. 

36030. 

26510. 

89.6 

7.81 

0.4259 

5.16 

0.0845 

62639. 

36338. 

26301. 

89.8 

7.82 

0.4269 

5.56 

0.0832 

62726. 

36617. 

26109. 

90.0 

7.84 

0.4277 

5.96 

0.0822 

62810. 

36858. 

25952. 

90.  1 

7.85 

0.4283 

6.36 

0.0809 

62863. 

37080. 

25783. 

90.3 

7.85 

0.4291 

6.76 

0.0798 

62940. 

37306. 

25634. 

90.4 

7.86 

0.4298 

7.  16 

0.0791 

62987. 

37509. 

25478. 

90.5 

7.86 

0.4303 

7.56 

0.0779 

63015. 

37697. 

25318. 

30.7 

7.86 

0.4309 

7.96 

0.0774 

63052. 

37865. 

25188. 

90.8 

7.86 

0.4313 

8.36 

0.0766 

63084. 

38027. 

25057. 

90.9 

7.86 

0.4318 

8.76 

0.0758 

63109. 

38179. 

24930. 

91.0 

7.88 

0.4323 

9.  16 

0.0754 

63143. 

38322. 

24821. 

91.0 

7.86 

0.4325 

9.56 

0.0745 

63155. 

38465. 

24690. 

91.1 

7.87 

0.4331 

9.96 

0.0740 

63177. 

38592. 

24585. 

91.2 

7.88 

0.4334 

DELTflT 

-  2.50,  PRINTING  EVERY  10  STEPS 

34.96 

0.0599 

63304. 

41532. 

21772. 

93.0 

7.91 

0.4413 

59.96 

0.0546 

63348. 

42441. 

20907. 

93.6 

7.93 

0.4450 

84.96 

0.0519 

63382. 

42865. 

20517. 

94.0 

7.94 

0.4466 

109.96 

0.0497 

63410. 

43110. 

20300. 

94.3 

7.94 

0.4479 

134.96 

0.0488 

63432. 

43250. 

20182. 

94.4 

7.95 

0.4484 

159.96 

0.0473 

63447. 

43348. 

20099. 

94.6 

7.95 

0.4493 

184.96 

0.0464 

63472. 

43405. 

20067. 

94.7 

7.94 

0.4498 

209.96 

0.0455 

63488. 

43447. 

20042. 

94.8 

7.95 

0.4503 

234.96 

0.0452 

63482. 

43466. 

20016. 

94.8 

7.94 

0.4504 

259.96 

0.0444 

63500. 

43481. 

20019. 

94.9 

7.96 

0.4509 

284.96 

0.0441 

63506. 

43491. 

20016. 

94.9 

7.94 

0.4511 

309.96 

0.0437 

63515. 

43504. 

20012. 

95.0 

7.97 

0.4513 

334.96 

0.0432 

63528. 

43504. 

20024. 

95.0 

7.96 

0.4516 

359.96 

0.0432 

63525. 

43497. 

20027. 

95.0 

7.96 

0.4516 

384.96 

0.0425 

63537. 

43498. 

20040. 

95.1 

7.96 

0.4520 

489.96 

0.0422 

63553. 

43485. 

20069. 

95.2 

7.95 

0.4522 

434.96 

0.0417 

63559. 

43475. 

20083. 

95.2 

7.96 

0.4524 

459.96 

0.0416 

63569. 

43456. 

20112. 

95.2 

7.97 

0.4525 

484.96 

0.0416 

63575. 

43434. 

20141. 

95.2 

7.97 

0.4525 

509.96 

0.0411 

63572. 

43425. 

20147. 

95.3 

7.97 

0.4528 

534.96 

0.0410 

63575. 

43406. 

20169. 

95.3 

7.98 

0.4529 

559.96 

0.0406 

63590. 

43380. 

20210. 

95.4 

7.90 

0.4531 

584.96 

0.0406 

63593. 

43358. 

20236. 

95.4 

7.98 

0.4531 

609.96 

0.0409 

'63600. 

43339. 

20261. 

95.3 

7.95 

0.4529 

634.96 

0.0403 

63600. 

43317. 

20283. 

95.4 

7.98 

0.4533 
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POROSITY 

0.000  0.100  0.200  0.300  0.1400  0.130 


M30145 .019 
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RHEOLOGY  DATA  FOR  FILE 
1130145.020 


INITIAL  HEIGHT  OF  BED  204.1  Iti 
MASS  OF  PROPELLANT  0.8754  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

- 

DELTAT 

-  0.04.  PRINTING  EVERY  STEP 

0.00 

0.4595 

124. 

144. 

-21. 

0.0 

7.82 

0.0300 

0.04 

0.4596 

120. 

141. 

-20. 

-0.8 

7.83 

-0.0001 

0.00 

0.4597 

127. 

148. 

-21. 

-0.0 

7.83 

-0.0002 

0. 12 

0.4597 

127. 

141. 

-14. 

-0.1 

7.28 

-0.0003 

0.16 

0.4592 

295. 

192. 

103. 

0. 1 

5.67 

0.0906 

0.20 

0.4527 

894. 

589. 

305. 

2.5 

6.07 

0.0125 

0.24 

0.4431 

1535. 

992. 

543. 

6.0 

6.10 

0.0296 

0.28 

0.4311 

2319. 

1497. 

822. 

10.2 

6.12 

0.0500 

0.32 

0.4174 

3289. 

2123. 

1166. 

14.8 

6.15 

0.0723 

0.36 

0.4026 

4529. 

2936. 

1593. 

19.5 

6.20 

0.0954 

0.40 

0.3865 

6118. 

3942. 

2176. 

24.3 

6.32 

0.1191 

0.44 

0.3695 

8096. 

5219. 

2877. 

29. 1 

6.40 

0.1428 

0.48 

0.3512 

10555. 

6788. 

3767. 

34.1 

6.56 

0.1670 

0.52 

0.3315 

13664. 

8693. 

4971. 

39. 1 

6.66 

0. 1916 

0.56 

0.3087 

17837. 

11236. 

6601. 

44.6 

6.72 

0.2183 

0.60 

0.2845 

22451. 

13971. 

8480. 

49.9 

6.76 

0.2446 

0.64 

0.2619 

27323. 

16743. 

10580. 

54.7 

6.82 

0.2678 

0.68 

0.2414 

32310. 

19518. 

12792. 

58.7 

6.89 

0.2875 

0.72 

0.2228 

37244. 

22223. 

15020. 

62.2 

6.98 

0.3046 

0.76 

0.2067 

41895. 

24742. 

17153. 

65.1 

7.10 

0.3188 

0.80 

0.1924 

46192. 

27059. 

19132. 

67.5 

7.18 

0.3308 

0.84 

0. 1800 

50050. 

29143. 

20907. 

69.6 

7.28 

0.3409 

0.88 

0.1702 

53286. 

30857. 

22429. 

71.2 

7.36 

0.3487 

0.92 

0. 1615 

55820. 

32197. 

23623. 

72.6 

7.44 

0.3555 

0.96 

0.1546 

57657. 

33156. 

24501. 

73.6 

7.49 

0.3607 

1.00 

0. 1492 

58919. 

33798. 

25122. 

74.5 

7.53 

0.3648 

1.04 

0. 1448 

59728. 

34194. 

25534. 

75. 1 

7.56 

0.3680 

1.08 

0.1417 

60166. 

34413. 

25753. 

75.6 

7.58 

0.3703 

1.12 

0. 1386 

60418. 

34521. 

25896. 

76. 1 

7.59 

0.3726 

PRINTING  EVERY  10 

STEPS 

1.16 

0.1363 

60592. 

34591. 

26001. 

76.4 

7.60 

0.3743 

1.56 

0. 1234 

61198. 

34804. 

26394. 

78.3 

7.65 

0.3835 

1.96 

0.1175 

61332. 

34953. 

26379. 

79.1 

7.67 

0.3876 

2.36 

0.1135 

61546. 

35172. 

26374. 

79.7 

7.70 

0.3904 

2.76 

0.1108 

61720. 

35410. 

26310. 

80.1 

7.71 

0.3922 

3. 16 

0.1083 

61876. 

35623. 

26253. 

80.4 

7.72 

0.3939 

3.56 

0. 1067 

62003. 

35829. 

26174. 

80.6 

7.73 

0.3950 
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RHEOLOGY  DATA  FOR  FILE 
M30145.020 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

“ 

3.96 

0. 1050 

62118. 

36026. 

26092. 

80.9 

7.75 

0.3962 

4.36 

0. 1037 

62218. 

36214. 

26004. 

81.0 

7.76 

0.3970 

4.76 

0.1021 

62302. 

36388. 

25913. 

81.3 

7.77 

0.3981 

5. 16 

0. 1012 

62392. 

36547. 

25845. 

81.4 

7.78 

0.3987 

5.56 

0.1002 

62435. 

36690. 

25746. 

81.5 

7.79 

0.3994 

5.96 

0.0992 

62489. 

36823. 

25665. 

81.7 

7.80 

0.4000 

6.36 

0.0986 

62526. 

36947. 

25579. 

81.7 

7.81 

0.4004 

6.76 

0.0977 

62560. 

37062. 

25498. 

81.9 

7.81 

0.4010 

7.16 

0.0971 

62538. 

37166. 

25372. 

81.9 

7.82 

0.4014 

7.56 

0.0962 

62641. 

37281. 

25360. 

82. 1 

7.82 

0.4020 

7.96 

0.0956 

62647. 

37376. 

25271. 

82.  1 

7.82 

0.4024 

8.36 

0.0948 

62684. 

37474. 

25210. 

82.3 

7.82 

0.4029 

8.76 

0.0947 

62700. 

37560. 

25140. 

82.3 

7.83 

0.4030 

9.16 

0.0940 

62703. 

37636. 

25067. 

82.4 

7.82 

0.4035 

9.56 

0.0933 

62718. 

37715. 

25003. 

82.5 

7.83 

0.4039 

9.96 

0.0932 

62731. 

37795. 

24936. 

82.5 

7.83 

0.4040 

DELTAT 

-  2.50.  PRINTING  EVERY  10  STEPS 

34.96 

0.0813 

62802. 

39725. 

23077. 

84.0 

7.85 

0.4117 

59.96 

0.0771 

62843. 

40497. 

22345. 

84.6 

7.85 

0.4144 

84.96 

0.0742 

62874. 

40913. 

21961. 

85.0 

7.85 

0.4163 

109.96 

0.0721 

62898. 

41184. 

21715. 

85.2 

7.85 

0.4175 

134.96 

0.0706 

62911. 

41358. 

21553. 

85.4 

7.86 

0.4185 

159.96 

0.0701 

62927. 

41485. 

21442. 

85.5 

7.86 

0.4188 

184.96 

0.0692 

62952. 

41580. 

21371. 

85.6 

7.86 

0.4194 

209.96 

0.0682 

62961. 

41657. 

21304. 

85.7 

7.87 

0.4200 

234.96 

0.0676 

62970. 

41704. 

21267. 

85.8 

7.86 

0.4204 

259.96 

0.0669 

62979. 

41748. 

21231. 

85.9 

7.86 

0.4208 

284.96 

0.0664 

62986. 

41783. 

21203. 

86.0 

7.87 

0.4211 

309.96 

0.0658 

62992. 

41809. 

21183. 

86.0 

7.88 

0.4215 

334.96 

0.0656 

62986. 

41834. 

21152. 

86.1 

7.88 

0.4216 

359.96 

0.0653 

63017. 

41856. 

21161. 

86.1 

7.89 

0.4218 

384.96 

0.0650 

63026. 

41875. 

21151. 

86. 1 

7.89 

0.4220 

409.96 

0.0646 

63036. 

41894. 

21141. 

86.2 

7.89 

0.4222 

434.96 

0.0642 

63045. 

41897. 

21148. 

86.2 

7.88 

0.4225 

459.96 

0.0635 

63060. 

41910. 

21150. 

86.3 

7.89 

0.4229 

484.96 

0.0634 

63054. 

41920. 

21134. 

86.3 

7.89 

0.4230 

509.96 

0.0634 

63060. 

41923. 

21137. 

86.3 

7.91 

0.4230 

534.96 

0.0631 

63870. 

41929. 

21140. 

86.4 

7.90 

0.4232 

559.96 

0.0629 

63082. 

41929. 

21153. 

86.4 

7.90 

0.4232 

584.96 

0.0627 

63085. 

41929. 

21156. 

86.4 

7.90 

0.4234 

609.96 

0.0624 

63898. 

41933. 

21165. 

86.5 

7.90 

0.4236 

634.96 

0.0624 

63104. 

41939. 

21165. 

86.5 

7.89 

0.4236 
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RHEOLOGY  DATA  FOR  FILE 
M30145.021 


INITIAL  HEIGHT  OF  BED  200.5  Ml 
MASS  OF  PROPELLANT  0.8755  KG 


TIME 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

Ml 

MPA 

“ 

DELTAT 

-  0.84. 

PRINTING  EVERY  STEP 

0.00 

0.4497 

156. 

156. 

-0. 

0.0 

7.82 

0 . 0000 

0.04 

0.4497 

156. 

139. 

17. 

0.0 

7.82 

0.0001 

0.08 

0.4505 

171. 

98. 

73. 

-0.3 

7.78 

-0.0013 

0.12 

0.4498 

153. 

143. 

10. 

-0.0 

7.55 

-0.0002 

0.16 

0.4497 

170. 

114. 

56. 

0.0 

5.61 

0.0001 

0.20 

0.4498 

169. 

146. 

23. 

-0.0 

6. 12 

-0.0001 

0.24 

0.4498 

194. 

146. 

48. 

-0 . 0 

6. 16 

-0.0001 

0.28 

0.4502 

218. 

162. 

56. 

-0.2 

6. 18 

-0.0008 

0.32 

0.4497 

238. 

152. 

85. 

0.0 

6.20 

0.0001 

0.36 

0.4494 

321. 

172. 

150. 

0. 1 

6.23 

0.0006 

0.40 

0.4483 

452. 

248. 

204. 

0.5 

6.27 

0.0025 

0.44 

0.4472 

589. 

321. 

268. 

0.9 

6.33 

0.0046 

0.48 

0.4456 

735. 

403. 

331. 

1.5 

6.51 

0.0075 

0.52 

0.4409 

1183. 

686. 

497. 

3.2 

6.68 

0.0158 

0.56 

0.4280 

2258. 

1388. 

870. 

7.6 

6.71 

0.0380 

0.60 

0.4092 

3872. 

2423. 

1449. 

13.8 

6.68 

0.0686 

0.64 

0.3912 

5650. 

3539. 

2112. 

19.3 

6.67 

0.0962 

0.68 

0.3747 

7481. 

4653. 

2828. 

24.1 

6.68 

0.1200 

0.72 

0.3598 

9296. 

5707. 

3589. 

28.2 

6.68 

0.1404 

0.76 

0.3458 

11183. 

6772. 

4411. 

31.9 

6.67 

0.1583 

0.80 

0.3323 

13120. 

7786. 

5334. 

35.3 

6.71 

0.1759 

0.84 

0.3204 

15078. 

8851. 

6227. 

38.2 

6.73 

0. 1903 

0.68 

0.3084 

17139. 

9925. 

7215. 

41.0 

6.76 

0 . 2044 

0.92 

0.2971 

19194. 

11001. 

8193. 

43.5 

6.83 

0.2172 

0.96 

0.2858 

21264. 

12075. 

9190. 

46.0 

6.89 

0.2296 

1.00 

0.2748 

23436. 

13215. 

10221. 

48.4 

6.95 

0.2412 

1.04 

0.2650 

25678. 

14374. 

1 1304. 

50.4 

7.01 

0.2513 

1.08 

0.2550 

28022. 

15609. 

12413. 

52.4 

7.05 

0.2614 

1.12 

0.2450 

30462. 

16880. 

13582. 

54.4 

7.10 

0.2712 

PRINTING  EVERY 

10  STEPS 

1.16 

0.2351 

32984. 

18185. 

14799. 

56.3 

7.15 

0.2806 

1.56 

0. 1613 

56491. 

30336. 

26155. 

69.0 

7.43 

0.3439 

1.96 

0. 1353 

60120. 

32572. 

27547. 

72.9 

7.53 

0.3636 

2.36 

0.1309 

60376. 

32860 . 

27517. 

73.6 

7.50 

0.3669 

2.76 

0.1236 

60591. 

33309. 

27202. 

74.6 

7.56 

0.3721 

3.16 

0.1205 

60783. 

33683. 

27101. 

75.1 

7.59 

0.3744 

3.56 

0.1173 

60950. 

34033. 

26917. 

75.5 

7.60 

0.3766 
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RHEOLOGY  DATA  FOR  FILE 
M30145.021 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

3.96 

0.1156 

61159. 

34347. 

26812. 

75.7 

7.63 

0.3778 

4.36 

0.1138 

61358. 

34652. 

26706. 

76.0 

7.66 

0.3790 

4.76 

0.1119 

61535. 

34951. 

26585. 

76.3 

7.68 

0.3804 

5. 16 

0.1105 

61604. 

35214. 

26470. 

76.5 

7.69 

0.3813 

5.56 

0.1095 

61818. 

35459. 

26359. 

76.6 

7.71 

0.5820 

5.96 

0.1083 

61936. 

35681. 

26255. 

76.8 

7.73 

0.3829 

6.36 

0.1072 

62023. 

35878. 

26146. 

76.9 

7.75 

0.3837 

6.76 

0. 1061 

62129. 

36072. 

26057. 

77. 1 

7.76 

0.3844 

7. 16 

0.1053 

62223. 

36252. 

25970. 

77.2 

7.77 

0.3850 

7.56 

0.  1053 

62315. 

36433. 

25881. 

77.2 

7.78 

0.3850 

7.96 

0.1029 

62322. 

36606. 

25716. 

77.5 

7.80 

0.3866 

8.36 

0. 1041 

62455. 

36735. 

25720. 

77.4 

7.80 

0.3858 

8.76 

0.1024 

62475. 

36869. 

25606. 

77.6 

7.79 

0.3869 

9. 16 

0. 1005 

62534. 

36970. 

25564. 

77.8 

7.79 

0.3882 

9.56 

0.1013 

62536. 

37097. 

25439. 

77.7 

7.79 

0.3877 

9.96 

0.  1010 

62558. 

37205. 

25353. 

77.8 

7.79 

0.3879 

DELTAT 

-  2.50. 

PRINTING  EVERY  10  STEPS 

34.96 

0.0885 

62651. 

39654. 

22997. 

79.5 

7.82 

0.3963 

59.96 

0.0844 

62617. 

40467. 

22150. 

80.0 

7.81 

0.3990 

84.96 

0.0819 

62580. 

40851. 

21728. 

80.3 

7.82 

0.4007 

109.96 

0.0809 

62546. 

41061. 

21485. 

80.5 

7.82 

0.4013 

134.96 

0.0785 

62487. 

41169. 

21318. 

80.8 

7.82 

0.4028 

159.96 

0.0700 

62462. 

41245. 

21217. 

80.8 

7.83 

0.4032 

184.96 

0.0771 

62471. 

41292, 

21179. 

81.0 

7.82 

0.4037 

209.96 

0.0764 

62424. 

41344. 

21081. 

81.1 

7.83 

0.4042 

234.96 

0.0757 

62397. 

41340. 

21057. 

81.1 

7.83 

0.4047 

259 . 96 

0.0757 

62415. 

41385. 

21030. 

81.1 

7.83 

0.4047 

284.96 

0.0745 

62443. 

41413. 

21030. 

81.3 

7.83 

0.4054 

309.96 

0.0743 

62474. 

41420. 

21055. 

81.3 

7.82 

0.4056 

334.96 

0.0739 

62493. 

41433. 

21060. 

81.4 

7.84 

0.4058 

359.96 

0.0737 

62568. 

41458. 

21109. 

81.4 

7.82 

0.4059 

384.96 

0.0731 

62566. 

41426. 

21140. 

81.5 

7.79 

0.4063 

483.96 

9- §744 

92096. 

41465. 

2  J 13 1 . 

81.3 

7,00 

0.4055 

434. BC 

MW 

m\h 

41474, 

81141, 

DM 

7.03 

0.4069 

459.96 

9 1 6726 

62600. 

41436. 

21164, 

8M 

7. pi 

0.4067 

404.96 

0.0723 

62645. 

41461. 

21184. 

81.6 

7.83 

0.4069 

509.96 

0.0724 

62655. 

41455. 

21200. 

81.6 

7.83 

0.4068 

534.96 

0.0719 

62673. 

41445. 

21227. 

81.6 

7.83 

0.4071 

559.96 

0.0720 

62714. 

41455. 

21259. 

81.6 

7.84 

0.4070 

584.96 

0.0719 

62754. 

41445. 

21309. 

81.6 

7.83 

0.4071 

609.96 

0.0714 

62735. 

41435. 

21300. 

81.7 

7.83 

0.4074 

634.96 

0.0712 

62707. 

41429. 

21278. 

81.7 

7.84 

0.4075 
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RHEOLOGY  DATA  FOR  FILE 
M3065.022 


INITIAL  HEIGHT  OF  BED  195.4  MM 
MASS  OF  PROPELLANT  0.8759  KG 


TIME 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

— 

N 

N 

N 

m 

MPA 

_  j 

DELTAT 

-  0.04, 

PRINTING  EVERY  STEP 

0.00 

0.4351 

138. 

216. 

-78. 

0.0 

7.58 

0.0300 

0.04 

0.4353 

145. 

206. 

-62. 

-0.1 

7.57 

-0.0004. 

0.08 

0.4352 

148. 

196. 

-48. 

-0.1 

7.59 

-0.0003 

0.12 

0.4351 

135. 

216. 

-81. 

-0.0 

6.46 

-0.0001 

0. 16 

0.4352 

138. 

219. 

-81. 

-0.0 

5.29 

-0.0002 

0.20 

0.4351 

150. 

225. 

-75. 

-0.0 

5.60 

-0.0001 

0.24 

0.4354 

184. 

241. 

-56. 

-0. 1 

5.60 

-0.0006 

0.28 

0.4364 

234. 

216. 

18. 

-0.5 

5.54 

-0.0024 

0.32 

0.4352 

228. 

269. 

-41. 

-0.0 

5.57 

-0.0001 

0.36 

0.4343 

265. 

311. 

-46. 

0.3 

5.57 

0.0014 

0.40 

0.4349 

337. 

343. 

-6. 

0. 1 

5.55 

0.0003 

0.44 

0.4346 

427. 

400. 

27. 

0. 1 

5.55 

0.0007 

0.48 

0.4345 

526. 

457. 

69. 

0.2 

5.54 

0.0010 

0.52 

0.4340 

641. 

521. 

121. 

0.4 

5.53 

0.0019 

0.56 

0.4338 

769. 

597. 

172. 

0.4 

5.52 

0.0022 

0.60 

0.4335 

921. 

695. 

225. 

0.5 

5.51 

0.0027 

0.64 

0.4332 

1087. 

826. 

261. 

0.6 

5.52 

0.0033 

0.68 

0.4327 

1331. 

943. 

388. 

0.8 

5.50 

0.0042 

0.72 

0.4320 

1620. 

1136. 

484. 

1.1 

5.50 

0.0054 

0.76 

0.4309 

20C?. 

1406. 

596. 

1.4 

5.50 

0.0073 

0.80 

0.4298 

2493. 

1749. 

744. 

1.8 

5.50 

0.0092 

0.04 

0.4282 

3174. 

2203. 

970. 

2.4 

5.49 

0.0120 

0.88 

0.4259 

4132. 

2806. 

1326. 

3.1 

5.49 

0.0159 

0.92 

0.4232 

5607. 

3826. 

1781. 

4.0 

5.56 

0.0207 

0.96 

0.4191 

7808. 

5356. 

2452. 

5.4 

5.62 

0.0275 

1.00 

0.4136 

11105. 

7759. 

3346. 

7. 1 

5.73 

0.0366 

1.04 

0.4064 

15649. 

11147. 

4502. 

9.5 

5.86 

0.0484 

1.08 

0 . 3972 

20469. 

14976. 

5493. 

12.3 

5.98 

0.0629 

1.12 

0.3869 

25557. 

18725. 

6832. 

15.4 

6.12 

0.0786 

PRINTING  EVERY 

10  STEPS 

1.16 

0.3756 

28209. 

21391. 

6818. 

18.6 

6.15 

0.0952 

1.56 

0.2963 

59349. 

44041. 

15308. 

38.5 

7.16 

0.1972 

1.96 

0.2866 

61238. 

46438. 

14800. 

40.7 

7.28 

0.2082 

2.36 

0.2839 

61111. 

46761. 

14349. 

41.3 

7.32 

0.2111 

2.76 

0.2818 

61397. 

47304. 

14092. 

41.7 

7.35 

0.2134 

3.16 

0.2803 

61661. 

47698. 

13963. 

42.0 

7.39 

0.2151 

3.56 

0.2785 

61843. 

48083. 

13760. 

42.4 

7.41 

0.2170 

85 


RHEOLOGY  DATA  FOR  FILE 
M3065.022 


TIME 

POROSITY 

AVERAGE 

UPPER 

FORCE 

AVERAGE 

LOUER 

FORCE 

RESISTIVE 

FORCE 

AVERAGE 

DISTANCE 

MOVED 

OIL 

PRESSURE 

STRAIN 

S 

- 

N 

N 

N 

MM 

MPA 

3.96 

0.2780 

62068. 

48362. 

13706. 

42.5 

7.44 

0.2175 

4.36 

0.2771 

62251. 

48590. 

13661. 

42.7 

7.46 

0.2185 

4.76 

0.2762 

62410. 

48847. 

13563. 

42.9 

7.48 

0.2195 

5. 16 

0.2755 

62559. 

49044. 

13515. 

43.0 

7.50 

0.2203 

5.56 

0.2749 

62674. 

49257. 

13417. 

43.2 

7.52 

0.2209 

5.96 

0.2742 

62854. 

49422. 

13432. 

43.3 

7.54 

0.2216 

6.36 

0.2735 

62981. 

49476. 

13506. 

43.4 

7.54 

0.2224 

6.76 

0.2730 

63038. 

49650. 

13387. 

43.6 

7.55 

0.2230 

7. 16 

0.2725 

63097. 

49803. 

13294. 

43.7 

7.57 

0.2235 

7.56 

0.2720 

63149. 

49847. 

13302. 

43.8 

7.57 

0.2240 

7.96 

0.2715 

63193. 

49987. 

13206. 

43.9 

7.57 

0.2245 

8.36 

0.2712 

63221. 

50398. 

13123. 

43.9 

7.58 

0.2249 

8.76 

0.2709 

63249. 

50187. 

13062. 

44.0 

7.58 

0.2252 

9. 16 

0.2703 

63267. 

50266. 

13001. 

44. 1 

7.59 

0.2258 

9.56 

0.2699 

63243. 

50308. 

12935. 

44.2 

7.58 

0.2262 

9.96 

DELTAT 

0.2698 

=  2.50. 

63302.  50381.  12921. 

PRINTING  EVERY  10  STEPS 

44.2 

7.59 

0.2264 

34.96 

0.2607 

63196. 

51339. 

11856. 

46.1 

7.58 

0.2358 

59.96 

0.2563 

63124. 

51511. 

11614. 

47.0 

7.56 

0.2404 

84.96 

0.2517 

63076. 

51568. 

11508. 

47.9 

7.55 

0.2450 

109.96 

0.2501 

63065. 

51565. 

1 1501 . 

48.2 

7.56 

0.2466 

134.96 

0.2478 

63053. 

51571. 

11482. 

48.6 

7.56 

0.2490 

159.96 

0.2456 

63041. 

51590. 

11450. 

49. 1 

7.56 

0.2511 

184.96 

0.2440 

63034. 

51564. 

11470. 

49.4 

7.56 

0.2527 

209.96 

0.2423 

63044. 

51549. 

11495. 

49.7 

7.55 

0.2544 

234.96 

0.2401 

63034. 

51463. 

11571. 

50. 1 

7.55 

0.2565 

259.96 

0.2389 

63025. 

51530. 

11496. 

50.4 

7.57 

0.2577 

284.96 

0.2372 

63025. 

51539. 

11486. 

50.7 

7.55 

0.2594 

309.96 

0.2365 

63025. 

51566. 

11459. 

50.8 

7.55 

0.2601 

334.96 

0.2346 

£3031. 

51552. 

11479. 

51.2 

7.56 

0.2620 

359.96 

0.2331 

63034. 

51565. 

11469. 

51.5 

7.56 

0.2634 

384.96 

0.2318 

63025. 

51571. 

11454. 

51.7 

7.57 

0.2646 

409.96 

0.2307 

63025. 

51584. 

11441. 

51.9 

7.57 

0.2657 

434.96 

0.2295 

63034. 

51600. 

11435. 

52. 1 

7.57 

0.2668 

459.96 

0.2285 

63028. 

51606. 

11422. 

52.3 

7.57 

0.2677 

484.96 

0.2272 

63022. 

51622. 

1 1400. 

52.6 

7.57 

0.2690 

509.96 

0.2260 

63016. 

51638. 

11378. 

52.8 

7.59 

0.2701 

534.96 

0.2250 

63013. 

51644. 

11368. 

53.0 

7.58 

0.2710 

559.96 

0.2242 

62990. 

51676. 

11314. 

53. 1 

7.58 

0.2718 

584.96 

8.2230 

62994. 

51667. 

11327. 

53.3 

7.56 

0.2729 

609.96 

0.2219 

62978. 

51689. 

11289. 

53.5 

7.56 

0.2740 

634.96 

0.2209 

62966. 

51695. 

11271. 

53.7 

7.58 

0.2749 
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RHEOLOGY  DATA  FOR  FILE 
M3065.023 


INITIAL  HEIGHT  OF  BED  194.3  111 
MASS  OF  PROPELLANT  0.8761  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

UPPER 

LOUER 

FORCE 

FORCE 

S 

- 

N 

N 

DELTAT 

■  0.04,  PRINTING  EVERY  STEP 

0.00 

0.4318 

237. 

258. 

0.04 

0.4318 

241. 

271. 

0.08 

0.4318 

231. 

259. 

0.12 

0.4318 

237. 

252. 

0.16 

0.4318 

265. 

277. 

0.20 

0.4313 

657. 

465. 

0.24 

0.4288 

2012. 

1392. 

0.28 

0.4215 

5438. 

4022. 

0.32 

0.4115 

12469. 

9193. 

0.36 

0.3990 

20455. 

15149. 

0.40 

0.3857 

23986. 

17901. 

0.44 

0.3727 

26890. 

19812. 

0.48 

0.3584 

30869. 

22072. 

0.52 

0.3464 

35493. 

24977. 

0.56 

0.3349 

39751. 

27926. 

0.60 

0.3239 

45913. 

31644. 

0.64 

0.3144 

47649. 

31920. 

0.68 

0.3056 

51850. 

35180. 

0.72 

0.2990 

57814. 

37898. 

0.76 

0.2950 

62307. 

40441. 

0.80 

0.2935 

62521. 

41094. 

0.84 

0.2925 

62588. 

41246. 

0.88 

0.2924 

62570. 

41297. 

0.92 

0.2918 

62613. 

41332. 

0.96 

0.2917 

62630. 

41345. 

1.00 

0.2913 

62654. 

41363. 

1.04 

0.2910 

62682. 

41386. 

1.08 

0.2908 

62706. 

41412. 

1.12 

0.2907 

62728. 

41437. 

PRINTING  EVERY  10 

STEPS 

1.16 

0.2906 

62756. 

41459. 

1.56 

0.2894 

62942. 

41624. 

1.96 

0.2890 

63082. 

41761. 

2.36 

0.2880 

63213. 

41913. 

2.76 

0.2878 

63318. 

42059. 

3.16 

0.2870 

63433. 

42132. 

3.56 

0.2866 

63489. 

42263. 

RESISTIVE 

AVERAGE 

OIL  STRAIN 

FORCE 

DISTANCE 

MOVED 

PRESSURE 

N 

MM 

MPA 

-21. 

0.0 

8.00 

0.8300 

-30. 

-0.0 

8.00 

-0.0000 

-28. 

-0.0 

8.00 

-0.0001 

-14. 

-0.0 

7.61 

-0.0001 

-12. 

-0.0 

5.55 

-0.0000 

192. 

0.2 

5.98 

0.0009 

620. 

1.0 

6.02 

0.0052 

1416. 

3.5 

6.13 

0.0178 

3276. 

6.7 

6.36 

0.0344 

5305. 

10.6 

6.56 

0.0546 

6085. 

14.6 

6.60 

0.0750 

7078. 

18.3 

6.68 

0.0941 

8797. 

22.2 

6.81 

0.1143 

10517. 

25.4 

6.95 

0.1307 

11825. 

28.3 

7.09 

0.1457 

14269. 

31.0 

7.25 

0.1596 

15729. 

33.3 

7.32 

0.1712 

16670. 

35.3 

7.39 

0. 1817 

19916. 

36.8 

7.73 

0.1895 

21866. 

37.7 

7.91 

0. 1940 

21426. 

38.0 

7.84 

0.1958 

21342. 

38.3 

7.86 

0. 1969 

21273. 

38.3 

7.85 

0.1970 

21281. 

38.4 

7.86 

0.1977 

21285. 

38.4 

7.85 

0.1978 

21290. 

38.5 

7.87 

0. 1982 

21296. 

38.6 

7.87 

0.1986 

21295. 

38.6 

7.88 

0.1988 

21291. 

38.7 

7.88 

0.1989 

21297. 

38.7 

7.88 

0.1990 

21318. 

38.9 

7.90 

0.2004 

21321. 

39.0 

7.92 

0.2008 

21300. 

39.2 

7.94 

0.2019 

21258. 

39.3 

7.98 

0.2021 

21300. 

39.5 

7.94 

0.2031 

21227. 

39.5 

7.98 

0.2035 
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RHEOLOGY  DATA  FOR  FILE 
M3065.023 


TIME 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

H 

N 

N 

ftl 

MPA 

3.96 

0.2885 

63582. 

42319. 

21263. 

39.1 

7.94 

4.36 

0.2865 

63608. 

42457. 

21151. 

39.6 

8.00 

4.76 

0.2845 

63657. 

42577. 

21080. 

40.0 

8.01 

5. 16 

0.2049 

63694. 

42650. 

21044. 

39.9 

8.01 

5.56 

0.2853 

63716. 

42719. 

20997. 

39.8 

8.01 

5.96 

0.2851 

63747. 

42787. 

20961. 

39.9 

8.01 

6.36 

0.2851 

63765. 

42853. 

20913. 

39.9 

8.02 

6.76 

0.2848 

63788. 

42863. 

20925. 

39.9 

8.01 

7. 16 

0.2851 

63838. 

42875. 

20963. 

39.9 

8.00 

7.56 

0.2844 

63847. 

42945. 

20902. 

40.0 

8.01 

7.96 

0.2835 

63888. 

42971. 

20918. 

40.2 

8.02 

8.36 

0.2838 

63837. 

42986. 

20851. 

40.1 

7.98 

8.76 

0.2838 

63800. 

43069. 

20731. 

40.2 

8.02 

9.16 

0.2836 

63831. 

43120. 

20711. 

40.2 

8.02 

9.56 

0.2834 

63809 . 

43148. 

20661. 

40.2 

8.02 

9.96 

0.2833 

63810. 

43186. 

20623. 

40.3 

8.02 

DELTAT 

“  2.50. 

PRINTING  EVERY  10  STEPS 

34.96 

0.2794 

63792. 

44105. 

19687. 

41.1 

8.02 

59.96 

0.2774 

63788. 

44501. 

19287. 

41.5 

8.02 

84.96 

0.2759 

63788. 

44726. 

19061. 

41.8 

0.05 

109.96 

0.2748 

63800. 

44898. 

18902. 

42. 1 

8.04 

134.96 

0.2736 

63776. 

45019. 

18757 . 

42.3 

8.03 

159.96 

0.2720 

63800. 

45139. 

18661. 

42.5 

8.04 

184.96 

0.2718 

63809. 

45243. 

18566. 

42.7 

8.06 

209.96 

0.2710 

63819. 

45336. 

18483. 

42.9 

8.06 

234.96 

0.2699 

63825. 

45419. 

18407. 

43. 1 

8.06 

259.96 

0.2694 

63822. 

45460. 

18362. 

43.2 

8.07 

284.96 

0.2689 

63825. 

45545. 

18279. 

43.3 

8.07 

309.96 

0.2668 

63789. 

45624. 

18166. 

43.7 

8.05 

334.96 

0.2676 

63838. 

45692. 

18146. 

43.5 

8.06 

359.96 

0.2669 

63850. 

45752. 

18098. 

43.7 

8.05 

384.96 

0.2662 

63846. 

45819. 

18028. 

43.8 

8.05 

409.96 

0.2657 

63826. 

45893. 

17933. 

43.9 

8.06 

434.96 

0.2652 

63934. 

45952. 

17982. 

44.1 

8.05 

459.96 

0.2644 

63872. 

46009. 

17863. 

44.2 

8.04 

484.96 

0.2641 

63884. 

46004. 

17879. 

44.3 

8.00 

509.96 

0.2635 

63890. 

46123. 

17767. 

44.4 

8.05 

534.96 

0.2630 

63900. 

46161. 

17738. 

44.5 

8.05 

559.96 

0.2623 

63929. 

46176. 

17753. 

44.6 

8.05 

584.96 

0.2619 

63905. 

46279. 

17627. 

44.7 

8.07 

609.96 

0.2614 

63905. 

46336. 

17569. 

44.8 

8.08 

634.96 

0.2609 

63943. 

46390. 

17552. 

44.9 

8.08 

ST1AIN 


0.2014 

0.2036 

0.2058 

0.2054 

0.2050 

0.2052 

0.2052 

0.2055 

0.2052 

0.2060 

0.2070 

0.2066 

0.2066 

0.2068 

0.2071 

0.2072 


0.2115 

0.2137 

0.2152 

0.2165 

0.2178 

0.2187 

0.2196 

0.2205 

0.2217 

0.2223 

0.2228 

0.2250 

0.2241 

0.2249 

0.2256 

0.2261 

0.2267 

0.2276 

0.2278 

0.2285 

0.2291 

0.2297 

0.2302 

0.2307 

0.2312 
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0.0  1.0  2,0  3.0  4.0 

TIME  (S) 
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RHEOLOGY  DATA  FOR  FILE 
M3065.024 


INITIAL  HEIGHT  OF  BED  193.2  MM 
MASS  OF  PROPELLANT  0.0766  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

"" 

DELTAT 

-  0.04,  PRINTING  EVERY  STEP 

0.00 

0.4283 

208. 

290. 

-81. 

0.0 

7.95 

0.0600 

0.04 

0.4282 

211. 

293. 

-82. 

0.0 

7.95 

0.0002 

0.08 

0.4284 

215. 

290. 

-75. 

-0.0 

7.95 

-0.0001 

0. 12 

0.4283 

215. 

287. 

-72. 

-0.0 

7.47 

-0.0001 

0. 16 

0.4277 

784. 

598. 

185. 

0.2 

5.54 

0.0010 

0.20 

0.4200 

4771. 

3364. 

1408. 

2.8 

6.07 

0.0143 

0.24 

0.4066 

12019. 

8621. 

3398. 

7.1 

6.32 

0.0366 

0.28 

0.3927 

21215. 

15458. 

5757. 

11.3 

6.58 

0.0586 

0.32 

0.3794 

26376. 

19159. 

7217. 

15.2 

6.67 

0.0788 

0.36 

0.3663 

30546. 

22101. 

8445. 

18.9 

6.79 

0.0978 

0.40 

0.3535 

33104. 

24295. 

8808. 

22.4 

6.83 

0.1157 

0.44 

0.3411 

37262. 

26635. 

10627. 

25.6 

6.95 

0.1323 

0.48 

0.3300 

41949. 

29356. 

12593. 

28.4 

7.11 

0. 1467 

0.52 

0.3200 

48414. 

33849. 

14565. 

30.8 

7.33 

0. 1593 

0.56 

0.3118 

51645. 

36525. 

15120. 

32.7 

7.39 

0.1693 

0.60 

0.3052 

55756. 

39049. 

16708. 

34.2 

7.55 

0.1772 

0.64 

0.3004 

60148. 

41433. 

18715. 

35.3 

7.77 

0.1829 

0.68 

0.2978 

61912. 

42792. 

19121. 

35.9 

7.82 

0.1859 

0.72 

0.2963 

62238. 

43191. 

19047. 

36.2 

7.82 

0. 1876 

0.76 

0.2952 

62294. 

43302. 

18992. 

36.5 

7.81 

0.1888 

0.80 

0.2944 

62474. 

43455. 

19020. 

36.7 

7.83 

0. 1898 

0.84 

0.2940 

62369. 

43508. 

18861. 

36.8 

7.83 

0.1902 

0.88 

0.2935 

62353. 

43543. 

18810. 

36.9 

7.83 

0.1907 

0.92 

0.2932 

62372. 

43581. 

18790. 

36.9 

7.83 

0. 1912 

0.96 

0.2928 

62356. 

43594. 

18762. 

37.0 

7.83 

0.1916 

1.00 

0.2923 

62431. 

43636. 

18795. 

37. 1 

7.84 

0. 1922 

1.04 

0.2918 

62434. 

43670. 

18763. 

37.2 

7.85 

0.1927 

1.08 

0.2918 

62462. 

43702. 

18760. 

37.2 

7.85 

0.1927 

1.12 

0.2915 

62490. 

43724. 

18766. 

37.3 

7.85 

0. 1931 

PRINTING  EVERY  10 

STEPS 

1. 16 

0.2913 

62508. 

43750. 

18759. 

37.4 

7.86 

0.1933 

1.56 

0.2891 

62670. 

43978. 

18692. 

37.8 

7.88 

0.1958 

1.96 

0.2078 

62807. 

44220. 

18587. 

38.1 

7.09 

0.1973 

2.36 

0.2860 

62828. 

44385. 

184 44. 

38.3 

7.90 

0.1984 

2.76 

0.2859 

62900. 

44547. 

18353. 

38.5 

7.92 

0.1995 

3. 16 

0.2853 

62956. 

44686. 

18270. 

38.7 

7.92 

0.2001 

3.56 

0.2839 

63030. 

44817. 

18213. 

39.0 

7.95 

0.2016 
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RHEOLOGY  DATA  FOR  FILE 
M3B65 . 824 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STrt- IN 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

— 

N 

N 

N 

MPA 

- 

3.96 

0.2840 

63099. 

44937. 

18162. 

38.9 

7.94 

0.2016 

4.36 

0.2835 

63186. 

45067. 

18119. 

39.0 

7.95 

0.2021 

4.76 

0.2830 

63220. 

45106. 

18114. 

39.2 

7.96 

0.2827 

5.16 

0.2026 

63217. 

45223. 

17994. 

39.2 

7.95 

8.2331 

5.56 

0.2822 

63238. 

45315. 

17924. 

39.3 

7.96 

0.2035 

5.96 

0.2818 

63263. 

45404. 

17860. 

39.4 

7.96 

0.2040 

6.36 

0.2815 

63273. 

45474. 

17799. 

39.5 

7.96 

0.2043 

6.76 

0.2811 

63248. 

45528. 

17720. 

39.6 

7.96 

0.2047 

7.16 

0.2809 

63233. 

45569. 

17663. 

39.6 

7.96 

0.2050 

7.56 

0.2807 

63233. 

45614. 

17619. 

39.6 

7.96 

0.2352 

7.96 

0.2807 

63235. 

45658. 

17577. 

39.7 

7.96 

0.2052 

8.36 

0.2802 

63245. 

45702. 

17543. 

39.8 

7.96 

0.2058 

8.76 

0.2798 

63174. 

45721. 

17452. 

39.8 

7.96 

8.2061 

9. 16 

0.2796 

63264. 

45782. 

17482. 

39.9 

7.97 

0.2064 

9.56 

0.2798 

63257. 

45814. 

17443. 

39.8 

7.97 

0.2062 

9.96 

0.2793 

63251. 

45846. 

17406. 

39.9 

7.97 

0.2067 

DELTAT 

-  2.50,  PRINTING  EVERY  10  STEPS 

34.96 

0.2715 

63214. 

46521. 

16692. 

41.6 

7.95 

0.2152 

59.96 

0.2686 

63192. 

46702. 

16490. 

42.2 

7.95 

0.2184 

84.96 

0.2659 

63173. 

46776. 

16398. 

42.8 

7.95 

0.2212 

109.96 

0.2635 

63167. 

46753. 

16414. 

43.2 

7.96 

0.2238 

134.96 

0.2617 

63167. 

46724. 

16443. 

43.6 

7.95 

0.2256 

159.96 

0.2599 

63161. 

46697. 

16464. 

44.0 

7.95 

0.2276 

184.96 

0.2589 

63155. 

46642. 

16513. 

44.2 

7.94 

0.2286 

209.96 

0.2568 

63124. 

46598. 

16526. 

44.6 

7.95 

0.2308 

234.96 

0.2555 

63136. 

46575. 

16561. 

44.8 

7.97 

0.2321 

259.96 

0.2542 

63133. 

46547. 

16586. 

45.1 

7.96 

0.2335 

284.96 

0.2525 

63108. 

46509. 

16599. 

45.5 

7.96 

0.2352 

309.96 

0.2515 

63100. 

46477. 

16631. 

45.6 

7.95 

0.2362 

334.96 

0.2504 

63189. 

46509. 

16680. 

45.9 

7.94 

0.2373 

359.96 

0.2491 

63173. 

46499. 

16674. 

46. 1 

7.95 

0.2386 

384.96 

0.2480 

63195. 

46509. 

16686. 

46.3 

7.97 

0.2398 

409.96 

0.2471 

63192. 

46515. 

16677. 

46.5 

7.97 

0.2407 

434.96 

0.2459 

63208. 

46525. 

16683. 

46.7 

7.96 

0.2419 

459.96 

0.2445 

63192. 

46544. 

16647. 

47.0 

7.95 

0.2432 

484.96 

0.2433 

63191. 

46567. 

16624. 

47.2 

7.96 

0.2445 

509.96 

0.2426 

63214. 

46566. 

16648. 

47.4 

7.95 

0.2451 

534.96 

0.2415 

63205. 

46563. 

16642. 

47.6 

7.94 

0.2463 

559.96 

0.2407 

63171. 

46575. 

16595. 

47.7 

7.95 

0.2471 

584.96 

0.2398 

63133. 

46566. 

16567. 

47.9 

7.95 

0.2480 

609.96 

0.2389 

63085. 

46552. 

16533. 

48.1 

7.96 

0.2468 

634.96 

0.2379 

63055. 

46547. 

16508. 

48.3 

7.95 

0.2499 
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POROSITY 


0.0  1.0  2.0  3.0  4.0 

TIME  (S) 
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RHEOLOGY  DATA  FOR  FILE 
M3070.025 

INITIAL  HEIGHT  OF  BED  203.4  Ml 
MASS  OF  PROPELLANT  0.8755  KG 

TIME  POROSITY  AVERAGE  AVERAGE  RESISTIVE  AVERAGE  OIL  STRAIN 

UPPER  LOUER  FORCE  DISTANCE  PRESSURE 


FORCE 

FORCE 

s 

- 

N 

N 

DELTAT 

■  0.04. 

PRINTING  EVERY  STEP 

0.00 

0.4574 

104. 

126. 

0.04 

0.4575 

95. 

132. 

0.08 

0.4574 

98. 

132. 

0.12 

0.4574 

101. 

129. 

0. 16 

0.4574 

123. 

138. 

0.20 

0.4573 

182. 

151. 

0.24 

0.4569 

418. 

227. 

0.28 

0.4556 

713. 

348. 

0.32 

0.4543 

1074. 

504. 

0.36 

0.4523 

1546. 

704. 

0.40 

0.4497 

2155. 

957. 

0.44 

0.4468 

2923. 

1291. 

0.48 

0.4431 

3862. 

1713. 

0.52 

0.4392 

4962. 

2157. 

0.56 

0.4350 

6143. 

2604. 

0.60 

0.4308 

7324. 

3059. 

0.64 

0.4268 

8518. 

3535. 

0.68 

0.4229 

9640. 

4036. 

0.72 

0.4191 

10659. 

4512. 

0.76 

0.4157 

11563. 

4950. 

0.80 

0.4126 

12353. 

5325. 

0.84 

0.4098 

13018. 

5658. 

0.88 

0.4070 

13581. 

5941. 

0.92 

0.4047 

14044. 

6169. 

0.96 

0.4026 

14435. 

6366. 

1.00 

0.4007 

14761. 

6531. 

1.04 

0.3990 

15022. 

6658. 

1.08 

0.3974 

15249. 

6769. 

1.12 

0.3958 

15430. 

6050. 

PRINTING  EVERY 

10  STEPS 

1.16 

0.3948 

15585. 

6937. 

1.56 

0.3862 

16222. 

7293. 

1.96 

0.3818 

16278. 

7325. 

2.36 

0.3786 

16340. 

7353. 

2.76 

0.3762 

16390. 

7366. 

3.16 

0.3743 

16418. 

7369. 

3.56 

0.3727 

16446. 

7375. 

N 

MOVED 

MM 

MPA 

- 

-21. 

0.0 

2.17 

0.0000 

-37. 

-0.0 

2. 17 

-0.0002 

-34. 

0.0 

2.17 

0.0001 

-28. 

0.0 

1.18 

0.0001 

-16. 

-0.0 

1.49 

-0 . 0000 

31. 

0.1 

1.56 

0.0003 

191. 

0.2 

1.55 

0.0009 

366. 

0.7 

1.57 

0.0034 

570. 

1.2 

1.56 

0.0058 

843. 

1.9 

1.58 

0.0094 

1198. 

2.8 

1.59 

0.0140 

1632. 

3.9 

1.61 

0.0191 

2149. 

5.2 

1.65 

0.0258 

2805. 

6.6 

1.68 

0.0324 

3538. 

8. 1 

1.72 

0.0397 

4265. 

9.5 

1.76 

0 . 0468 

4983. 

10.9 

1.80 

0.0534 

5603. 

12.2 

1.83 

0.0599 

6147. 

13.4 

1.87 

0.0660 

6613. 

14.5 

1.90 

0.0715 

7028. 

15.5 

1.93 

0.0763 

7360. 

16.4 

1.95 

0.0807 

7640. 

17.3 

1.97 

0.0350 

7874. 

18.0 

1.99 

0 . 0886 

8069. 

18.7 

2.00 

0.0918 

8230. 

19.2 

2.02 

0.0946 

8365. 

19.8 

2.04 

0.0972 

8480. 

20.3 

2.05 

0.0997 

8572. 

20.7 

2.06 

0.1020 

8648. 

21.1 

2.06 

0. 1035 

8930. 

23.6 

2.10 

0.1160 

8954. 

24.9 

2.  12 

0. 1224 

8987. 

25.8 

2. 12 

0. 1269 

9024. 

26.5 

2.12 

0. 1303 

9049. 

27.0 

2.12 

0.1328 

9071. 

27.5 

2. 13 

0.1351 
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RHEOLOGY  DATA  FOR  FILE 
M3070.025 


TIME  POROSITY  AVERAGE  AVERAGE  RESISTIVE  AVERAGE  OIL  57m IN 

UPPER  LOUER  FORCE  DISTANCE  PRESSURE 

FORCE  FORCE  MOVED 

S  -  NNN  Ml  MPA  - 

3.96  0.3712  16468.  7375.  9092.  27.9  2.12  0.1371 

4.36  0.3701  16477.  7372.  9105.  28.2  2.13  0.1386 

4.76  0.3690  16487.  7369.  9118.  28.5  2.13  0.1402 

5.16  0.3600  16499.  7372.  9127.  28.8  2.13  0.1415 

5.56  0.3671  16511.  7375.  9136.  29.0  2.13  0.1427 

5.96  0.3663  16521.  7379.  9142.  29.3  2.13  0.1438 

6.36  0.3655  16530.  7385.  9145.  29.5  2.14  0.1449 

6.76  0.3648  16539.  7388.  9151.  29.7  2.13  0.1458 

7.16  0.3642  16549.  7391.  9158.  29.8  2.13  0.1466 

7.56  0.3637  16555.  7394.  9160.  30.0  2.15  0.1473 

7.96  0.3629  16564.  7401.  9163.  30.2  2.15  0.1483 

8.36  0.3625  16576.  7410.  9166.  30.3  2.14  0.1489 

8.76  0.3618  16586.  7413.  9173.  30.5  2.14  0.1498 

9.16  0.3614  16592.  7420.  9172.  30.6  2.15  0.1503 

9.56  0.3611  16602.  7420.  9182.  30.7  2.14  0.1508 

9.96  0.3605  16611.  7426.  9184.  30.8  2.14  0.1516 

DELTAT  -  1.00.  PRINTING  EVERY  10  STEPS 

19.96  0.3541  16698.  7496.  9202.  32.5  2.15  0.1599 

29.96  0.3496  16754.  7572.  9182.  33.7  2.12  0.1658 

39.96  0.3469  16760.  7613.  9147.  34.4  2.11  0.1692 

49.96  0.3446  16760.  7648.  9112.  35.0  2.09  0.1722 

59.96  0.3430  16751.  7683.  9068.  35.4  2.11  0.1742 

69.96  0.3417  16741.  7711.  9030.  35.8  2.15  0.1759 

79.96  0.3405  16729.  7737.  8992.  36.1  2.13  0.1774 

89.96  0.3392  16707.  7759.  8948.  36.4  2.15  0.1789 

99.96  0.3383  16692.  7772.  8920.  36.6  2.14  0.1800 

109.96  0.3373  16678.  7791.  8879.  36.9  2.13  0.1813 

119.96  0.3365  16648.  7804.  8845.  37.1  2.10  0.1822 

129.96  0.3358  16620.  7816.  8804.  37.2  2.13  0.1831 

139.96  0.3354  16598.  7836.  8763.  37.3  2.13  0.1836 

149.96  0.3346  16564.  7842.  8722.  37.5  2.11  0.1846 

159.96  0.3340  16539.  7848.  8691.  37.7  2.11  0.1053 

169.96  0.3335  16508.  7858.  8651.  37.8  2.10  0.1860 

179.96  0.3330  16487.  7861.  8626.  37.9  2.09  0.1866 

189.96  0.3323  16455.  7870.  8585.  38.1  2.08  0.1874 

199.96  0.3320  16421.  7873.  8548.  38.2  2.09  0.1877 

209.96  0.3320  16384.  7867.  8517.  38.2  2.09  0.1878 

219.96  0.3313  16362.  7876.  8486.  38.3  2.10  0.1886 

229.96  0.3309  16344.  7883.  8461.  38.5  2.08  0.1891 

239.96  0.3304  16319.  7880.  8439.  38.6  2.10  0.1897 

249.96  0.3308  16303.  7879.  8424.  38.5  2.10  0.1892 

259.96  0.3301  16306.  7896.  8411.  38.7  2.09  0.1901 
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RHEOLOGY  DATA  FOR  FILE 
M30 145.026 


INITIAL  HEIGHT  OF  BED  204.0  MM 
MASS  OF  PROPELLANT  0.8756  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

roi 

MPA 

- 

DELTAT 

*  0.04,  PRINTING  EVERY  STEP 

0.00 

0.4590 

153. 

139. 

15. 

0.0 

2. 10 

0 .0300 

0.04 

0.4589 

154. 

139. 

15. 

0.0 

2.11 

0.0002 

0.08 

0.4589 

153. 

135. 

18. 

0.0 

2.06 

0.0002 

0.  12 

0.4589 

150. 

135. 

15. 

0.0 

1.13 

0.0002 

0. 16 

0.4589 

157. 

135. 

21. 

0.0 

1.35 

0.0002 

0.20 

0.4590 

160. 

139. 

21. 

0.0 

1.36 

0.0000 

0.24 

0.4589 

169. 

138. 

31. 

0.0 

1.35 

0.0002 

0.28 

0 . 4588 

169. 

142. 

28. 

0.  1 

1.34 

0.0004 

0.32 

0.4589 

178. 

142. 

37. 

0.0 

1.33 

0.0002 

0.36 

0.4588 

185. 

142. 

43. 

0.1 

1.32 

0.0004 

0.40 

0.4589 

191. 

145. 

46. 

0.0 

1.32 

0.0002 

0.44 

0.4588 

209. 

145. 

64. 

0.1 

1.31 

0.0003 

0.48 

0.4588 

247. 

154. 

93. 

0.1 

1.31 

0.0005 

0.52 

0.4587 

287. 

167. 

120. 

0.  1 

1.31 

0.0006 

0.56 

0.4583 

324. 

167. 

157. 

0.3 

1.31 

0.0013 

0.60 

0.4582 

362. 

183. 

178. 

0.3 

1.31 

0.0015 

0.64 

0.4580 

405. 

196. 

210. 

0.4 

1.31 

0.0018 

0.68 

0.4576 

436. 

215. 

222. 

0.5 

1.31 

0.0025 

0.72 

0.4575 

480. 

234. 

246. 

0.6 

1.31 

0.0028 

0.76 

0.4569 

520. 

256. 

264. 

0.8 

1.31 

0.0039 

0.80 

0.4566 

573. 

284. 

288. 

0.9 

1.31 

0.0045 

0.84 

0.4559 

619. 

313. 

306. 

1.2 

1.31 

0.0058 

0.88 

0.4552 

675. 

345. 

331. 

1.4 

1.31 

0.0070 

0.92 

0 . 4546 

728. 

370. 

358. 

1.6 

1.31 

0.0080 

0.96 

0.4538 

794. 

408. 

386. 

2.0 

1.31 

0.0096 

1.00 

0.4530 

856. 

446. 

409. 

2.2 

1.31 

0.0110 

1.04 

0.4520 

924. 

484. 

440. 

2.6 

1.32 

0.0128 

1.08 

0.4510 

983. 

525. 

458. 

3.0 

1.32 

0.0147 

1.12 

0 . 4498 

1061. 

574. 

487. 

3.4 

1.32 

0.0168 

PRINTING  EVERY  10 

STEPS 

1.16 

0.4485 

1136. 

618. 

518. 

3.9 

1.32 

0.0191 

1.56 

0.4316 

2133. 

1192. 

940. 

9.8 

1.35 

0.0482 

1.96 

0.4052 

4022. 

2290. 

1732. 

18.4 

1.42 

0.0904 

2.36 

0.3695 

7075. 

4041. 

3033. 

29.0 

1.52 

0.1420 

2.76 

0.3313 

10709. 

6178. 

4532. 

38.9 

1.68 

0. 1909 

3. 16 

0.3024 

13683. 

7977. 

5706. 

45.8 

1.84 

0.2245 

3.56 

0 . 2847 

15056. 

8834. 

6223. 

49.7 

1.93 

0.2437 
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RHEOLOGY  DATA  FOR  FILE 
1130145.026 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

•SOVED 

S 

- 

H 

N 

N 

MM 

MPA 

3.96 

0.2743 

15581. 

9183. 

6399. 

51.9 

1.97 

0.2545 

4.36 

0.2676 

15812. 

9351. 

6461. 

53.3 

1.99 

0.2614 

4. 76 

0.2627 

15964. 

9456. 

6508. 

54.3 

2.00 

0.2663 

5.16 

0.2585 

16054. 

9539. 

6515. 

55.2 

2.01 

0.2704 

5.56 

0.2556 

16116. 

9586. 

6530. 

55.7 

2.01 

0.2733 

5.96 

0.2531 

16150. 

9624. 

6526. 

56.2 

2.02 

0.2757 

6.36 

0.2510 

16157. 

9649. 

6508. 

56.7 

2.03 

0.2777 

6.76 

0.2492 

16144. 

9658. 

6486. 

57.0 

2.03 

0.2795 

7. 16 

0.2477 

16147. 

9675. 

6473. 

57.3 

2.03 

0.2809 

7.56 

0.2462 

16157. 

9687. 

6469. 

57.6 

2.03 

0.2323 

7.96 

0.2449 

16178. 

9709. 

6469. 

57.8 

2.03 

0.2836 

8.36 

0.2432 

16203. 

9735. 

6468. 

58.2 

2.03 

0=2851 

8.76 

0.2426 

16209. 

9738. 

6471. 

53.3 

2.03 

0.2858 

9.  16 

0.2417 

16222. 

9754. 

6468. 

58,5 

2.03 

0.2866 

9.56 

0.2406 

16240. 

9773. 

6467. 

58.7 

2-03 

0.2877 

9.96 

0.2399 

16256. 

9786. 

6470. 

58.8 

2.03 

0.2883 

DELTAT 

-  1.00. 

PRINTING  EVERY  10  STEPS 

19.96 

0.2278 

16421. 

9992. 

6429. 

61.1 

2.06 

0.2995 

29.96 

0.2211 

16520. 

10112. 

6408. 

62.3 

2.05 

0.3054 

39.96 

0.2169 

16573. 

10186. 

6387. 

63. 1 

2.07 

0.3091 

49.96 

0.2135 

16607. 

10230. 

6377. 

63.7 

2.07 

0.3121 

59.96 

0.2113 

16616. 

10262. 

6354. 

64. 1 

2.08 

0.3141 

69.96 

0.2093 

16613. 

10284. 

6329. 

64.4 

2.08 

0.3158 

79.96 

0.2077 

16613. 

10293. 

6320. 

64.7 

2.07 

0.3172 

89.96 

0.2066 

16597. 

10309. 

6288. 

64.9 

2.07 

0.3181 

99.96 

0.2054 

16582. 

10313. 

6269. 

65. 1 

2.07 

0.3191 

109.96 

0.2043 

16563. 

10316. 

6248. 

65.3 

2.07 

0.3201 

119.96 

0.2034 

16538. 

10316. 

6223. 

65.5 

2.07 

0.3209 

129.96 

0.2028 

16520. 

10312. 

6208. 

65.6 

2.07 

0.3214 

139.96 

0.2019 

16492. 

10309. 

6183. 

65.7 

2.06 

0.3221 

149.96 

0.2014 

16476. 

10303. 

6174. 

65.8 

2.06 

0.3226 

159.96 

0.2005 

16449. 

10296. 

6152. 

65.9 

2.06 

0.3233 

169.96 

0.2000 

16424. 

10290. 

6134. 

66.0 

2.06 

0.3238 

179.96 

0. 1992 

16405. 

10281. 

6124. 

66.2 

2.06 

0.3244 

189.96 

0.1987 

16377. 

10274. 

6103. 

66.3 

2.06 

0.3249 

199.96 

0.1984 

16368. 

10271. 

6096. 

66.3 

2.07 

0.3251 

209.96 

0.1979 

16358. 

10262. 

6097. 

66.4 

2.05 

0.3255 

219.96 

0.1975 

16352. 

10255. 

6097. 

66.5 

2.04 

0.3259 

229.96 

0.1974 

16352. 

10262. 

6090. 

66.5 

2.04 

0.3260 

239.96 

0.1970 

16349. 

10265. 

6085. 

66.6 

2.05 

0.3263 

249.96 

0.1968 

16349. 

10262. 

6088. 

66.6 

2.04 

0.3265 

259.96 

0.1964 

16349. 

10268. 

6081. 

66.7 

2.05 

0.3268 

POROSITY 

-000  0-100  0-200  0-300  0-400  0 .  £  l)0 


M30145.026 
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RHEOLOGY  DATA  FOR  FILE 
M30145.027 


INITIAL  HEIGHT  OF  BED  202.0  HI 
MASS  OF  PROPELLANT  0.87S0  KG 


TIME 

POROSITY  AVERAGE 

AVERAGE 

UPPER 

LOUER 

FORCE 

FORCE 

S 

N 

N 

RESISTIVE 

AVERAGE 

OIL  STRAIN 

FORCE 

DISTANCE 

PRESSURE 

MOVED 

N 

MM 

MPA 

DELTAT  -  0.04-  PRINTING  EVERY  STEP 


0.00 

0.4533 

88. 

83. 

0.04 

0.4540 

92. 

74. 

0.00 

0.4531 

82. 

71. 

0. 12 

0.4537 

104. 

80. 

0. 16 

0.4531 

172. 

100. 

0.20 

0.4497 

536. 

242. 

0.24 

0.4456 

840. 

366. 

0.28 

0.4397 

1151. 

500. 

0.32 

0.4339 

1474. 

636. 

0.36 

0.4279 

1844. 

795. 

0.48 

0.4214 

2214. 

940. 

0.44 

0.4154 

2608. 

1137. 

0.48 

0.4094 

3060. 

1318. 

0.52 

0.4027 

3514. 

1534. 

0.56 

0.3967 

3974. 

1709. 

0.60 

0.3900 

4464. 

1928. 

0.64 

0.3839 

4959. 

2131. 

0.60 

0.3765 

5462. 

2365. 

0.72 

0.3711 

5981. 

2584. 

0.76 

0.3649 

6538. 

2835. 

0.80 

0.3584 

7069. 

3076. 

0.84 

0.3522 

7600. 

3331. 

0.88 

0.3456 

8150. 

3575. 

0.92 

0.3410 

8700. 

3819. 

0.96 

0.3349 

9219. 

4079. 

1.00 

0.3290 

9725. 

4324. 

1.04 

0.3248 

10260. 

4555. 

1.08 

0.3190 

10767. 

4825. 

1.12 

0.3139 

11232. 

5054. 

PRINTING  EVERY  10 

STEPS 

1.16 

0.3103 

11708. 

5266. 

1.56 

0.2754 

14828. 

6834. 

1.96 

0.2589 

15861. 

7425. 

2.36 

0.2480 

16201. 

7729. 

2.76 

0.2414 

16364. 

7878. 

3.16 

0.2370 

16466. 

8027. 

3.56 

0.2336 

16513. 

8110. 

4. 

0.0 

2.13 

0.0 300 

17. 

-0.3 

2. 12 

-0.0013 

11. 

0.1 

2.09 

0.0004 

23. 

-0. 1 

1.15 

-0.0006 

72. 

0.1 

1.40 

0.0003 

293. 

1.3 

1.43 

0.0066 

474. 

2.8 

1.41 

0.0140 

652. 

4.9 

1.44 

0 . 0243 

838. 

6.9 

1.43 

0.0343 

1049. 

9.0 

1.44 

0.0444 

1274. 

11.1 

1.45 

0.0551 

1471. 

13. 1 

1.45 

0.0648 

1742. 

15.0 

1.44 

0.0743 

1980. 

17.1 

1.48 

0.0347 

2265. 

19.0 

1.47 

0.0939 

2537 . 

21.0 

1.50 

0.1038 

2828. 

22.7 

1.51 

0.1126 

3096. 

24.9 

1.56 

0.1232 

3397. 

26.4 

1.55 

0.1307 

3702. 

28.1 

1.57 

0. 1392 

3992. 

29.9 

1.60 

0. 1479 

4269. 

31.5 

1.62 

0. 1560 

4575. 

33.2 

1.66 

0. 1646 

4881. 

34.4 

1.65 

0. 1704 

5140. 

35.9 

1.69 

0.1780 

5401. 

37.4 

1.72 

0. 1852 

5705. 

38.4 

1.72 

0.1904 

5941. 

39.8 

1.74 

0.1972 

6179. 

41.0 

1.78 

0.2032 

6442. 

41.9 

1.78 

0.2074 

7994. 

49.6 

1.97 

0.2456 

8436. 

53.0 

2.00 

0.2623 

8473. 

55. 1 

2.06 

0.2730 

8486. 

56.4 

2.05 

0.2793 

8439. 

57.3 

2.08 

0.2835 

8403. 

57.9 

2.06 

0.2866 

100 


RHEOLOGY  DATA  FOR  FILE 
M30145.02? 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

fPA 

3.96 

0.2294 

16543. 

8224. 

8319. 

58.7 

2.09 

4.36 

0.2268 

16565. 

8288. 

8278. 

59.2 

2.09 

4.76 

0.2240 

16600. 

8351. 

8248. 

59.7 

2.11 

5.16 

0.222? 

16616. 

8386. 

8230. 

59.9 

2.0? 

5.56 

0.2208 

16619. 

8433. 

8185. 

60.3 

2.09 

5.96 

0.2188 

16630. 

8506. 

8124. 

60.6 

2.11 

6.36 

0.2185 

16675. 

8534. 

8140. 

60.7 

2.09 

6.76 

0.2159 

16671. 

8589. 

8082. 

61.1 

2.10 

7.16 

0.2147 

16693. 

8620. 

8072. 

61.4 

2.10 

7.56 

0.2133 

16677. 

8652. 

8025. 

61.6 

2.10 

7.96 

0.2129 

16699. 

8672. 

8028. 

61.7 

2.08 

8.36 

0.2125 

16696. 

8687. 

8009. 

61.8 

2.08 

8.76 

0.2105 

16696. 

8722. 

7974. 

62. 1 

2.10 

9. 16 

0.2101 

16724. 

8757. 

7967. 

62.2 

2.09 

9.56 

0.2077 

16715. 

8770. 

7945. 

62.6 

2.11 

9.96 

0.2075 

16708. 

8805. 

7903. 

62.6 

2.10 

DELTAT 

-  1.00. 

PRINTING  EVERY  10  STEPS 

19.96 

0. 1945 

16817. 

9182. 

7635. 

64.9 

2.13 

29.96 

0. 1867 

16845. 

9398. 

7446. 

66.2 

2.13 

39.96 

0.1811 

16880. 

9528. 

7352. 

67. 1 

2. 13 

49.96 

0. 1790 

16890. 

9611. 

7279. 

67.5 

2.09 

59.96 

0. 1760 

16898. 

9693. 

7205. 

68.0 

2. 10 

69.96 

0.  1721 

16077. 

9738. 

7139. 

68.6 

2.11 

79.96 

0.  1700 

16839. 

9779. 

7060. 

68.9 

2. 12 

89.96 

0.  1691 

16876. 

9826. 

7050. 

69.  1 

2.11 

99.96 

0. 1678 

16827. 

9820. 

7007. 

69.3 

2.08 

109.96 

0.  1670 

16809. 

9846. 

6963. 

69.4 

2.09 

119.96 

0. 1644 

16771. 

9865. 

6906. 

69.8 

2.11 

129.96 

0. 1637 

16750. 

9855. 

6895. 

69.9 

2.10 

139.96 

0.1638 

16730. 

9871. 

6859. 

69.9 

2.09 

149.96 

0.1631 

16687. 

9874. 

6813. 

70.0 

2.08 

159.96 

0.1625 

16681. 

9865. 

6817. 

70.1 

2.06 

169.96 

0. 1602 

16631. 

9865. 

6766. 

70.5 

2.09 

179.96 

0. 1599 

16610. 

9861. 

6748. 

70.5 

2.07 

189.96 

0.1601 

16578. 

9871. 

6707. 

70.5 

2.09 

199.96 

0.1587 

16578. 

9858. 

6720. 

70.7 

2.07 

209.96 

0. 1586 

16571. 

9887. 

6684. 

70.7 

2.08 

219.96 

0.1580 

16575. 

9900. 

6675. 

70.8 

2.09 

229.96 

0.1575 

16559. 

9903. 

6656. 

70.9 

2.09 

239.96 

0. 1573 

16579. 

9887. 

6691. 

70.9 

2.06 

249.96 

0. 1575 

16594. 

9909. 

6685. 

70.9 

2.08 

259.96 

0.1562 

16600. 

9937. 

6662. 

71.1 

2.09 
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SYIWN 


0.2905 

0.2929 

0.2955 

0.296? 

0.2984 

0.3002 

0.3005 

0.3028 

0.3038 

0.3051 

0.3054 

0.3058 

0.3075 

0.3079 

0.3100 

0.3102 


0.3213 

0.3278 

0.3324 

0.3341 

0.3366 

0.339? 

0.3413 

0.3420 

0.3431 

0.3437 

0.3458 

0.3463 

0.3463 

0.3468 

0.3472 

0.3490 

0.3493 

0.3491 

0.3502 

0.3502 

0.3507 

0.3511 

0.3513 

0.3511 

0.3521 


POROSITY 

000  0.100  0.200  0,300  0.400  0 .  bl)0 


RHEOLOGY  DATA  FOR  FILE 
(130145.026 


INITIAL  HEIGHT  OF  BED  205.8  HI 
MASS  OF  PROPELLANT  0.8773  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOLER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

N 

N 

N 

MM 

MPA 

- 

DELTAT 

-  0.04,  PRINTING  EVERY  STEP 

0 . 00 

0.4627 

202. 

67. 

135. 

0.0 

4.17 

0.0300 

0.04 

0.4626 

199. 

70. 

129. 

0.  1 

4.18 

0.0303 

0.08 

0.4628 

196. 

64. 

132. 

-0.0 

4.16 

-0.0002 

0.12 

0.4620 

364. 

108. 

256. 

0.3 

2.57 

0.0013 

0.16 

0 . 4556 

896. 

362. 

534. 

2.7 

2.99 

0.0131 

0.20 

0.4459 

1461. 

622. 

839. 

6.2 

3.03 

0.0303 

0.24 

0.4358 

2092. 

889. 

1204. 

9.8 

3.03 

0.0478 

0.28 

0.4251 

2838. 

1223. 

1616. 

13.5 

3.05 

0.0655 

0.32 

0.4137 

3656. 

1578. 

2078. 

17.2 

3.05 

0.0837 

0.36 

0 . 4024 

4542. 

1971. 

2570. 

20.8 

3.07 

0. 1009 

0.40 

0.3905 

5542. 

2426. 

3117. 

24.4 

3. 10 

0.1184 

0.44 

0.3786 

6627. 

2911. 

3716. 

27.9 

3. 12 

0. 1354 

0.48 

0.3670 

7796. 

3426. 

4370. 

31.1 

3. 16 

0. 1512 

0.52 

0.3549 

9039. 

3975. 

5064. 

34.4 

3.20 

0. 1672 

0.56 

0.3428 

10369. 

4562. 

5807. 

37.6 

3.24 

0. 1825 

0.60 

0.3309 

11777. 

5187. 

6590. 

40.6 

3.28 

0.1971 

0.64 

0.3191 

13241. 

5831. 

7410. 

43.4 

3.33 

0.2109 

0.68 

0.3081 

14742. 

6498. 

8244. 

46.0 

3.38 

0.2235 

0.72 

0.2963 

16263. 

7164. 

9098. 

48.7 

3.42 

0.2365 

0.76 

0.2855 

17761. 

7828. 

9933. 

51.0 

3.46 

0.2480 

3.80 

0.2749 

19262- 

8472. 

10790. 

53.3 

3.52 

0.2590 

0.84 

0.2647 

20757. 

9107. 

11650. 

55.4 

3.57 

0.2693 

0.88 

0.2556 

22177. 

9713. 

12464. 

57.3 

3.61 

0.2783 

0.92 

0.2459 

23526. 

10288. 

13238. 

59.2 

3.66 

0.2875 

0.96 

0.2377 

24779. 

10824. 

13954. 

60.7 

3.71 

0.2952 

1.00 

0.2300 

25904. 

11291. 

14613. 

62.2 

3.75 

0.3022 

1.04 

0.2226 

26911. 

11713. 

15198. 

63.6 

3.80 

0.3089 

1.08 

0.2163 

27790. 

12081. 

15709. 

64.7 

3.83 

0.3144 

1.12 

0.2101 

20561. 

12395. 

16166. 

65.8 

3.86 

0.3199 

PRINTING  EVERY  10 

STEPS 

1.16 

0.2048 

29214. 

12668. 

16545. 

66.8 

3.88 

0.3244 

1.56 

0. 1722 

31868. 

13928. 

17940. 

72.2 

4.05 

0.3510 

1.96 

0.1574 

32396. 

14366. 

18030. 

74.6 

4.06 

0.3624 

2.36 

0. 1484 

32629. 

14684. 

17945. 

76.0 

4.11 

0.3691 

2.76 

0.1422 

32751. 

14916. 

17835. 

76.9 

4.11 

0.3737 

3.16 

0.1369 

32835. 

15115. 

17719. 

77.7 

4.12 

0.3775 

3 . 56 

0. 1330 

32912. 

15306. 

17606. 

78.3 

4.15 

0.3803 
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RHEOLOGY  DATA  FOR  FILE 
M30145.028 


TIME 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

Ml 

MPA 

3.96 

0. 1295 

32974. 

15468. 

17507. 

78.8 

4.13 

4.36 

0. 1264 

33021. 

15620. 

17401. 

79.2 

4. 15 

4.76 

0. 1235 

33062. 

15760. 

17302. 

79.6 

4.15 

5.16 

0.1209 

33099. 

15093. 

17206. 

80.0 

4. 1? 

5.56 

0.1191 

33124. 

16014. 

17110. 

80.3 

4.15 

5.96 

0.1171 

33143. 

16118. 

17025. 

80.6 

4.15 

6.36 

0.1151 

33164. 

16223. 

16941. 

80.8 

4.14 

6.76 

0.113? 

33182. 

16328. 

16855. 

81.0 

4.1? 

7. 16 

0.1117 

33204. 

16416. 

16788. 

81.3 

4. 15 

7.56 

0.1105 

33220. 

16509. 

16711. 

81.5 

4.18 

7.96 

0.1092 

33226. 

16585. 

16641. 

81.7 

4.1? 

8.36 

0.1080 

33242. 

16671. 

16571. 

81.8 

4. 18 

8.76 

0.1069 

33254. 

16738. 

16517. 

82.0 

4.16 

9. 16 

0.1057 

33270. 

16807. 

16462. 

82.1 

4.17 

9.56 

0.1045 

33273. 

16871. 

16402. 

82.3 

4.17 

9.96 

0. 1033 

33254. 

16931. 

16323. 

82.5 

4. 18 

DELTAT 

-  1.00, 

PRINTING  EVERY  10  STEPS 

19.96 

0.0882 

33270. 

17874. 

15396. 

84.5 

4.20 

29.96 

0.0788 

33295. 

18477. 

14818. 

85.8 

4.20 

39.96 

0.0731 

33304. 

18880. 

14424. 

86.5 

4.17 

49.96 

0.0686 

33313. 

19181. 

14132. 

87. 1 

4. 17 

59.96 

0.0650 

33320. 

19413. 

13907. 

87.5 

4. 18 

69.96 

0.0622 

33325. 

196O0. 

13725. 

87.9 

4. 18 

79.96 

0.0599 

33329. 

19750. 

13579. 

88.2 

4. 18 

89.96 

0.0570 

33323. 

19879. 

13443. 

88.4 

4.20 

99.96 

0.0552 

33316. 

20000. 

13315. 

88.8 

4. 19 

109.96 

0.053? 

33325. 

20099. 

13226. 

89.0 

4.20 

119.96 

0.0534 

33348. 

20184. 

13163. 

89.0 

4. 16 

129.96 

0.0504 

33344. 

20254. 

13090. 

89.4 

4.20 

139.96 

0.0518 

33333. 

20308. 

13025. 

89.2 

4.18 

149.96 

0.049? 

33327. 

20371. 

12956. 

89.4 

4.20 

159.96 

0.048? 

33325. 

20426. 

12899. 

89.6 

4.18 

169.96 

0.0475 

33364. 

20485. 

12879. 

89.7 

4.19 

179.96 

0.0465 

33376. 

20533. 

12842. 

89.8 

4.18 

189.96 

0.0450 

33345. 

20578. 

12767. 

90.0 

4.20 

199.96 

0.0459 

33374. 

20590. 

12783. 

89.9 

4.19 

209.96 

0.0441 

33371. 

20626. 

12745. 

90. 1 

4.18 

219.96 

0.0427 

33394 

20673. 

12721. 

90.3 

4.18 

229.96 

0.0431 

33413. 

20686. 

12727. 

90.2 

4.17 

239.96 

0.0417 

33419. 

20727.' 

12692. 

90.4 

4.24 

249.96 

0.0419 

33435. 

20749. 

12686. 

90.4 

4.18 

259.96 

0.0414 

33435. 

20774. 

12660. 

90.4 

4.1? 

S  ’IAIN 


0.3828 

0.3850 

0.3870 

0.3308 

0.3301 

0.3915. 

0.3929 

0.3938 

0.3951 

0.3360 

0.3969 

0.397? 

0.3984 

0.3992 

0.4000 

0.4008 


0.4107 

0.416? 

0.4203 

0.4231 

0.4254 

0.4271 

0.4285 

0.4298 

0.4313 

0.4323 

0.4324 

0.4342 

0.4334 

0.4346 

0.4352 

0.4359 

0.4366 

0.4374 

0.4369 

0.4380 

0.4387 

0.4385 

0.4394 

0.4392 

0.4395 
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M30145.028 


0.0  1.0  2.0  3.0  4.0 

TIME  (S) 
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RHEOLOGY  DATA  FOR  FILE 
M30I45.029 

INITIAL  HEIGHT  OF  BED  211.3  MM 
MASS  OF  PROPELLANT  0.8753  KG 

TIME  POROSITY  AVERAGE  AVERAGE  RESISTIVE  AVERAGE  0IL; 

UPPER  LOUER  FORCE  DISTANCE  PRESSURE 


FORCE  FORCE 

S  N  N 

DELTAT  -  0.04.  PRINTING  EVERY  STEP 

0.00  0.4781  167.  136. 

0.04  0.4783  177.  127. 

0.08  0.4784  183.  130. 

0.12  0.4785  183.  123. 

0.16  0.4784  217.  130. 

0.20  0.4773  540.  260. 

0.24  0.4749  925.  425. 

0.28  0.4715  1389.  663. 

0.32  0.4651  1864.  898. 

0.36  0.4566  2498.  1225. 

0.40  0.4472  3232.  1619. 

0.44  0.4362  4095.  2101. 

0.48  0.4247  5112.  2634. 

0.52  0.4125  6256.  3244. 

0.56  0.3984  7563.  3965. 

0.60  0.3853  9046.  4742. 

0.64  0.3711  10703.  5666. 

0.68  0.3559  12580.  6707. 

0.72  0.3415  14666.  7878. 

0.76  0.3262  16916.  9125. 

0.80  0.3110  19459.  10541. 

0.84  0.2966  22165.  12049. 

0.88  0.2804  24900.  13546. 

0.92  0.2672  27641.  14975. 

0.96  0.2526  30401.  16387. 

1.00  0.2410  33090.  17736. 

1.04  0.2291  35610.  19016. 

1.08  0.2186  37923.  20171. 

1.12  0.2100  39968.  21212. 


MOVED 

N 

MM 

MPA 

- 

31. 

0.0 

6.  18 

0.0300 

50. 

-0.  1 

6. 13 

-0.0304 

53. 

-0.  1 

6. 14 

-0.0305 

60. 

-0.2 

4.02 

-0.0008 

88. 

-0.  1 

4.50 

-0 . 0305 

280. 

0.3 

4.58 

0.0015 

500. 

1.3 

4.56 

0.0060 

726. 

2.6 

4.52 

0.0124 

966. 

5.1 

4.52 

0 . 0243 

1273. 

8.4 

4.52 

0.0395 

1613. 

11.8 

4.52 

0.0559 

1994. 

15.7 

4.56 

0.0743 

2478. 

19.6 

4.58 

0.0928 

3012. 

23.6 

4.63 

0.1117 

3599. 

20.0 

4.68 

0. 1325 

4304. 

31.9 

4.69 

0.1509 

5037. 

35.9 

4.72 

0.1701 

5874. 

40. 1 

4.77 

0. 1897 

6788. 

43.8 

4.82 

0.2075 

7790. 

47 . 6 

4.89 

0.2254 

8317. 

51.2 

4.97 

0.2425 

10116. 

54.5 

5.06 

0.2580 

11353. 

58. 1 

5.16 

0.2747 

12666. 

60.8 

5.23 

0.2878 

14014. 

63.8 

5.33 

0.3016 

15354. 

66.0 

5.38 

0.3124 

16594. 

68.3 

5.46 

0.3230 

17752. 

70.2 

5.52 

0.3321 

18756. 

71.7 

5.61 

0.3393 

PRINTING  EVERY  10  STEPS 


1.16 

0.1995 

41686. 

22066 

1.56 

0. 1572 

47535. 

24988 

1.96 

0.1426 

48253. 

25338 

2.36 

0. 1350 

48396. 

25465 

2.76 

0.1297 

48592. 

25611 

3.16 

0.1237 

48738. 

25763 

3.56 

0.1226 

48868. 

25887 

19620. 

73.5 

5.69 

0.3480 

22547. 

80.5 

5.93 

0.3807 

22915. 

82.7 

6.00 

0.3913 

22931. 

83.8 

6.02 

0.3967 

22981. 

84.6 

6.04 

0.4003 

22975. 

85.5 

6.07 

0.4044 

22982. 

85.6 

6.09 

0.4052 
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RHEOLOGY  DATA  FOR  FILE 
M30145.029 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

r.r»iN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

— 

3.96 

0.1181 

48971. 

26011. 

22960. 

86.3 

6.  10 

0.4082 

4.36 

0.1167 

49086. 

26151. 

22935. 

86.5 

6.09 

0.4091 

4.76 

0.1144 

49129. 

26242. 

22887. 

86.8 

6.08 

0.4106 

5.16 

0.1117 

49102. 

26344. 

22838. 

37.2 

6.  15 

B.4125 

5.56 

0.1102 

49229. 

26417. 

22812. 

87.4 

6. 15 

0.4134 

5.96 

0.1102 

49288. 

26528. 

22759. 

87.4 

6. 16 

0.4134 

6.36 

0. 1080 

49232. 

26572. 

22659. 

87.7 

6. 16 

0.4149 

6 . 76 

0. 1072 

49331. 

26652. 

22679. 

87.8 

6.11 

0.4154 

7.  16 

0.  1052 

49359. 

26725. 

22635. 

88. 1 

6. 16 

0.4167 

7.56 

0.1051 

49375. 

26705. 

22590. 

38. 1 

6.  14 

0.4168 

7.96 

0. 1030 

49365. 

26855. 

22510. 

88.4 

6. 14 

0.4182 

8 . 36 

0. 1023 

49396. 

26928. 

22469. 

88.5 

6. 19 

0.4186 

8.76 

0.1021 

49381. 

26960. 

22421. 

88.5 

6. 13 

0.4188 

9. 16 

0.1004 

49390. 

27023. 

22367. 

88.7 

6.15 

0.4198 

9.56 

0. 1017 

49406. 

27077 . 

22329. 

88.6 

6.14 

0.4190 

9.96 

0.0990 

49390. 

27115. 

22275. 

88.9 

6. 14 

0.4207 

DELTAT 

*  1.00,  PRINTING  EVERY  10  STEPS 

19.96 

0.0899 

49388 . 

27875. 

21513. 

90. 1 

6.15 

0.4265 

29.96 

0.0830 

49387. 

28407. 

20980. 

91.1 

6.18 

0.4308 

39.96 

0.0808 

49384. 

28741. 

20644. 

91.3 

6.15 

0.4322 

49.96 

0.0773 

49388. 

29020. 

20368. 

91.8 

6.14 

0.4343 

59.96 

0.0739 

49381. 

29242. 

20139. 

92.2 

6.14 

0.4365 

69.96 

0.0736 

49363. 

29385. 

19978. 

92.3 

6.17 

0.4366 

79.96 

0.0700 

49360. 

29557. 

19803. 

92.7 

6. 17 

0.4388 

89.96 

0 . 0687 

49359. 

29676. 

19683. 

92.9 

6. 10 

0.4396 

99.96 

0.0681 

49356. 

29794. 

19562. 

93.0 

6. 14 

0.4400 

109.96 

0.0671 

49345. 

29864. 

19481. 

93. 1 

6.11 

0.4406 

119.96 

0.0663 

49342. 

29960. 

19382. 

93.2 

6.  12 

0.4410 

129.96 

0.0658 

49357, 

30049. 

19308. 

93.3 

6. 16 

0.4413 

139.96 

0.0641 

49338. 

36124. 

19214. 

93.5 

6. 17 

0.4423 

149.96 

0.0627 

49338. 

30197. 

19140. 

93.7 

6.08 

0.4431 

159.96 

0.0633 

49335. 

30232. 

19103. 

93.6 

6.11 

0.4428 

169.96 

0 . 0620 

49319. 

30299. 

19020. 

93.8 

6.10 

0.4436 

179.96 

0.0617 

49322. 

30356. 

18966. 

93.8 

6.17 

0.4437 

189.96 

0.0606 

49326. 

30395. 

18931. 

93.9 

6.18 

0.**444 

199.96 

0.0599 

49329. 

30458. 

18871. 

94.0 

6.09 

0.4448 

209.96 

0.0602 

49334. 

30505. 

18829. 

94.0 

6.11 

0.4447 

219.96 

0.0603 

49317. 

30505. 

18811. 

94.0 

6.12 

0.4446 

229.96 

0.0597 

49335. 

30572. 

18763. 

94.0 

6.12 

0.4450 

239.96 

0.0588 

49322. 

30600. 

18722. 

94.2 

6.14 

0.4455 

249.96 

0.0589 

49326. 

30620. 

18707. 

94.1 

6.14 

0.4454 

259.96 

0.0595 

49351. 

30664. 

18687. 

94. 1 

6.11 

0.4450 

POROSITY 

.000  0.100  0.200  0.300  0.400  O.T00 


M3014S.029 
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RHEOLOGY  DATA  FOR  FILE 
1130145.030 


INITIAL  HEIGHT  OF  BED  209.8  Ml 
MASS  OF  PROPELLANT  0.875?  KG 


TIME 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

m 

MPA 

- 

DELTAT 

■»  0.04. 

PRINTING  EVERY  STEP 

0.G0 

0.4741 

112. 

105. 

8. 

0.0 

6. 12 

0 . 0  300 

0.04 

0.4740 

138. 

118. 

20. 

0.0 

6.10 

0.0301 

0.08 

0.4741 

138. 

114. 

24. 

-0.0 

6.09 

-0.0301 

0. 12 

0.4737 

140. 

124. 

16. 

0.  1 

4.02 

0.0007 

0.16 

0.4735 

191. 

108. 

83. 

0.3 

4.54 

0.0013 

0.20 

0.4717 

583. 

280. 

303. 

1.0 

4.54 

0.0046 

0.24 

0.4675 

961. 

496. 

466. 

2.6 

4.55 

0.0123 

0.28 

0.4623 

1400. 

718. 

682. 

4.6 

4.53 

0.0219 

0.32 

0 . 4548 

1906. 

1016. 

889. 

7.4 

4.56 

0.0354 

0.36 

0 . 4467 

2580. 

1380. 

1193. 

10.4 

4.57 

0.0496 

0.40 

0.4379 

3447. 

1873. 

1575. 

13.5 

4.60 

0.0644 

0.44 

0 . 4273 

4445. 

2448. 

1997. 

17.2 

4.59 

0.0818 

0.48 

0.4161 

5592. 

3105. 

2488. 

20.9 

4.64 

0.0994 

0.52 

0 . 4048 

6962. 

3930. 

3032. 

24.4 

4.66 

0.1165 

0.56 

0.3923 

8601. 

4942. 

3659. 

28.2 

4.71 

0.1346 

0.60 

0.3807 

10407. 

5987. 

4420. 

31.7 

4.73 

0.1509 

0.64 

0.3664 

12393. 

7132. 

5260. 

35.7 

4.84 

0. 1700 

0.68 

0.3541 

14581. 

8377. 

6204. 

39.0 

4.88 

0.1858 

0.22 

0.3403 

16899 . 

9655. 

7244. 

42.6 

4.95 

0.2028 

0.76 

0.3280 

19439. 

11061. 

8378. 

45.6 

5.01 

0.2175 

0.80 

0.3153 

22025. 

12464. 

9560. 

48.7 

5.08 

0.2319 

0.84 

0.3017 

24654. 

13861. 

10793. 

51.8 

5.16 

0.2469 

0.88 

0.2899 

27314. 

15251. 

12063. 

54.4 

5.24 

0.2594 

0.92 

0.2771 

29940. 

16612. 

13328. 

57.2 

5.34 

0.2725 

0.96 

0.2660 

32483. 

17899. 

14584. 

59.5 

5.43 

0.2835 

1.00 

0.2559 

34879. 

19098. 

15781. 

61.5 

5.50 

0.2933 

1.04 

0.2479 

37089. 

20187. 

16902. 

63. 1 

5.54 

0.3007 

1.08 

0.2385 

39062. 

21187. 

17875. 

64.9 

5.62 

0.3094 

1.12 

0.2309 

40794. 

22019. 

13775. 

66.4 

5.66 

0.3162 

PRINTING  EVERY 

10  STEPS 

1 

1.16 

0.2248 

42264. 

22694. 

19570. 

67.5 

5.71 

0.3216 

1.56 

0. 1917 

47106. 

24659. 

22447. 

73.3 

5.91 

0.3494 

1.96 

0.1794 

47736. 

24792. 

22944. 

75.4 

5.98 

0.3592 

2.36 

0. 1730 

47964. 

24801. 

23162. 

76.4 

6.01 

0.3641 

2.76 

0. 1673 

48050. 

24801. 

23249. 

77.3 

6.04 

0.3685 

3. 16 

0. 1647 

48226. 

24862. 

23363. 

77.7 

6.02 

0.3704 

3.56 

0.1625 

48353. 

24903. 

23449. 

78. 1 

6.04 

0.3721 
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RHEOLOGY  DATA  FOR  FILE 
M30145.030 

AVERAGE  RESISTIVE  AVERAGE  OIL  STL' UN 

LOWER  FORCE  DISTANCE  PRESSURE 
FORCE  MOVED 

N  N  MM  MPA 

3.96  0.1594  48454.  24966.  23488.  78.6 

4.36  0.1591  48561.  25018.  23543.  78.6 

4.76  0.1577  48626.  25055.  23571.  78.8 

5.16  0.1550  48687.  25119.  23568.  79.3 

5.56  0.1549  48725.  25150.  23575.  79.3 

5.96  0.1526  48743.  25176.  23567.  79.6 

6.36  0.1518  48763.  25189.  23574.  79.7 

6.76  0.1514  48787.  25230.  23557.  79.8 

7.16  0.1499  48803.  25246.  23557.  80.0 

7.56  0.1493  48793.  25278.  23516.  •30.1 

7.96  0.1483  40837.  25319.  23518.  80.3 

8.36  0.1481  48868.  25351.  23517.  80.3 

8.76  0.1480  48865.  25357.  23508.  80.3 

9.16  0.1461  48838.  25360.  23477.  80.6 

9.56  0.1467  48868.  25408.  23461.  80.5 

9.96  0.1457  48871.  25427.  23445.  80.7 


DELTAT  -  1.00>  PRINTING  EVERY  10  STEPS 


19.96 

0. 1364 

48834. 

25820. 

23014. 

82. 1 

6. 12 

0.391C 

29.96 

0. 1321 

48840. 

26227. 

22613. 

82.7 

6.11 

0 . 3940 

39.96 

0. 1286 

48824. 

26525. 

22299. 

83.2 

6.  15 

0 . 3965 

49.96 

0. 1274 

48837. 

26B11. 

22026. 

83.4 

6.11 

0.3973 

59.96 

0. 1255 

48834. 

27030. 

21804. 

83.7 

6.11 

0.3986 

69.96 

0. 1223 

40006. 

27220. 

21585. 

84.  1 

6.11 

0 . 4009 

79.96 

0. 1213 

48825. 

27388. 

21437. 

84.3 

6.09 

0.4015 

89.96 

0.1197 

48830. 

27553. 

21277. 

84.5 

6.  11 

0 . 4026 

99.96 

0.1182 

48809. 

27664. 

21145. 

84.7 

6.11 

0.4037 

109.96 

0.1176 

48800. 

27782. 

21018. 

84.8 

6.11 

0 . 4040 

119.96 

0.1166 

48815. 

27915. 

20900. 

84.9 

6.  10 

0 . 4047 

129.96 

0.1171 

40803. 

28011. 

20793. 

34.9 

6.  14 

0 . 4043 

139.96 

0.1160 

48803. 

28093. 

20710. 

85.0 

6.  12 

0 . 405 1 

149.96 

0.1156 

48822. 

28198. 

20624. 

85.1 

6. 13 

0 . 4054 

159.96 

0.1149 

48830. 

28299. 

20531. 

85.2 

6. 17 

0 . 4058 

169.96 

0.1143 

48812. 

28366. 

20446. 

85.2 

6. 17 

0.4062 

179.96 

0.1135 

48806. 

28420. 

20387. 

85.4 

6.  12 

0.4068 

189.96 

0.1128 

48812. 

28502. 

20310. 

85.5 

6.10 

0.4073 

199.96 

0.1128 

48814. 

28572. 

20242. 

85.5 

6. 14 

0 . 4073 

209.96 

0.1128 

48816. 

28614. 

20202. 

85.5 

6. 10 

0.4073 

219.96 

0.1127 

48822. 

28687. 

20135. 

85.5 

6. 13 

0.4073 

229.96 

0.1117 

48821. 

28737. 

20084. 

85.6 

6. 14 

0 . 4080 

239.96 

0.1114 

48822. 

28778. 

20043. 

85.7 

6. 12 

0.4082 

249.96 

0.1117 

48819. 

28829. 

19990. 

85.6 

6. 10 

0.4080 

259.96 

0.1117 

48822. 

28886. 

19935. 

85.6 

6. 14 

0.4080 

6.08  0.3744 

6.08  0.3746 

6.07  0.3757 

6.11  6.0’77 

6.10  0.3777 

6.11  0.3794 

6.10  0.3300 

6.11  0.3303 

6.10  0.3814 

6.13  0.3018 

6.10  0.3326 

6.12  0.3827 

6.11  0.3828 

6.11  0.3842 

6.10  0.3837 

6.11  0 . 3844 


TIME  POROSITY  AVERAGE 

UPPER 

FORCE 

S  -  N 


POROSITY 

.000  0.100  0.200  0.300  0.400 


M30145.030 
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RHEOLOGY  DATA  FOR  FILE 
M3065.031 


INITIAL  HEIGHT  OF  BED  196.8  MM 
MASS  OF  PROPELLANT  0.8778  KG 


TIME 

POROSITY 

’  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

DELTAT 

*  0.04. 

PRINTING  EVERY  STEP 

0.00 

0.4378 

117. 

296. 

-179. 

0.0 

2.13 

0.04 

0.4376 

123. 

296. 

-173. 

0.  1 

2. 14 

0.00 

0.4376 

123. 

286. 

-163. 

0.  1 

2.03 

0. 12 

0.4376 

127. 

286. 

-159. 

0.0 

1.04 

0. 16 

0.4378 

137. 

280. 

-143. 

-0.0 

1.17 

0.20 

0.4377 

135. 

320. 

-184. 

0.0 

1.19 

0.24 

0.4376 

145. 

343. 

-198. 

0.0 

1.18 

0.28 

0.4376 

148. 

346. 

-198. 

0.0 

1.17 

0.32 

0.4375 

157. 

346. 

-188. 

0.  1 

1.17 

0.36 

0.4378 

173. 

346. 

-173. 

-0.0 

1.15 

0.40 

0.4377 

179. 

355. 

-176. 

0.0 

1.16 

0.44 

0.4375 

189. 

358. 

-169. 

0.  1 

1.15 

0.48 

0.4375 

201. 

364. 

-163. 

0.  1 

1.15 

0.52 

0.4376 

207. 

374. 

-167. 

0.  1 

1.15 

0.56 

0.4375 

220. 

367. 

-148. 

0.  1 

1.15 

0.60 

0.4376 

226. 

377. 

-152. 

0.0 

1.15 

0.64 

0.4375 

244. 

387. 

-142. 

0.1 

1.15 

0.68 

0.4375 

272. 

399. 

-127. 

0. 1 

1.15 

0.72 

0.4374 

304. 

410. 

-114. 

0.1 

1.15 

0.76 

0.4373 

341. 

438. 

-97. 

0.  1 

1.16 

0.80 

0.4374 

375. 

450. 

-75. 

0. 1 

1.16 

0.84 

0.4372 

418. 

473. 

-54. 

0.2 

1.15 

0.88 

0.4372 

453. 

495. 

-42. 

0.2 

1.16 

0.92 

0.4370 

493. 

511. 

-17. 

0.2 

1.16 

0.96 

0.4369 

540. 

529. 

10. 

0.3 

1.16 

1.00 

0.4371 

586. 

558. 

28. 

0.2 

1.16 

1.04 

0.4368 

633. 

577. 

56. 

0.3 

1.16 

1.08 

0 . 4368 

683. 

616. 

67. 

0.4 

1.16 

1.12 

0 . 4366 

745. 

651. 

93. 

0.4 

1.17 

PRINTING  EVERY 

10  STEPS 

1.16 

0.4365 

801. 

676. 

125. 

0.4 

1.17 

1.56 

0.4352 

1680. 

1220. 

459. 

0.9 

1.21 

1.96 

0.4317 

3768. 

2564. 

1204. 

2. 1 

1.30 

2.36 

0.4225 

8652. 

5966. 

2686. 

5.2 

1.56 

2.76 

0.4157 

14639. 

9713. 

4926. 

7.4 

1.94 

3.  16 

0.4114 

16005. 

11195. 

4810. 

8.8 

2.04 

3.56 

0.4107 

16273. 

11395. 

4877. 

9.0 

2.06 

STRAIN 


8.9300 
0.0303 
0.0303 
0.0002 
-0.0001 
0.0001 
0.0002 
0.0002 
0.0004 
-0 . 000 1 
0.0001 
0.0004 
0 . 0004 
0.0003 
0.0004 
0.0002 
0.0004 
0 . 0004 
0.0006 
0.0007 
0.E006 

0.U010 

0.0010 

0.0013 

0.0015 

0.0011 

0.0017 

0.0010 

0.0021 


0.0022 

0.0045 

0.0106 

0.0265 

0.0377 

0.0449 

0.0459 
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RHEOLOGY  DATA  FOR  FILE 
M306S.031 


TIME 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

Itl 

MPA 

3.96 

0.4103 

16440. 

11491. 

4949. 

9.  1 

2.08 

4.36 

0.4102 

16505. 

11539. 

4967. 

9.2 

2.08 

4.76 

0.4099 

16558. 

11580. 

4978. 

9.3 

2.09 

5.  16 

0.4098 

16595. 

11609. 

4987. 

9.3 

2. 10 

5.56 

0 . 4097 

16627. 

11621. 

5005. 

9.4 

2. 10 

5.96 

0 . 4095 

16655. 

11647. 

5008. 

9.4 

2. 10 

6 . 36 

0.4095 

16673. 

11663. 

5011. 

9.4 

2.10 

6.76 

0 . 4093 

16701. 

11682. 

5019. 

9.5 

2. 10 

7.  16 

0.4092 

16711. 

11695. 

5016. 

9.5 

2. 10 

7.56 

0.4091 

16704. 

11710. 

4994. 

9.5 

2. 10 

7.96 

0.4091 

16701. 

11726. 

4975. 

9.6 

2.10 

8.36 

0.4090 

16664. 

11730. 

4935. 

9.6 

2.11 

8.76 

0 . 4089 

16639. 

11733. 

4907. 

9.6 

2.11 

9. 16 

0.4088 

16630. 

11733. 

4897. 

9.6 

2.11 

9.56 

0 . 4088 

16642. 

11736. 

4906. 

9.6 

2.11 

9.96 

0.4086 

16645. 

11739. 

4906. 

9.7 

2.11 

DELTAT 

=  1.00, 

PRINTING  EVERY  10  STEPS 

19.96 

0 . 4080 

16714. 

11799. 

4914. 

9.9 

2.12 

29.96 

0.4076 

16742. 

11870. 

4872. 

10.0 

2.13 

39.96 

0.4073 

16760. 

12027. 

4733. 

10. 1 

2.12 

49.96 

0.4070 

16742. 

12036. 

4706. 

10.2 

2.13 

59.96 

0 . 4067 

16742. 

12015. 

4726. 

10.3 

2.13 

69.96 

0.4067 

16726. 

12026. 

4700. 

10.3 

2.13 

79.96 

0 . 4066 

16701. 

11976. 

4725. 

10.3 

2. 12 

89.96 

0.4065 

16689. 

11928. 

4760. 

10.4 

2. 12 

99.96 

0 . 4064 

16689. 

11947. 

4742. 

10.4 

2. 12 

109.96 

0.4062 

16676. 

11919. 

4757. 

10.4 

2. 13 

119.96 

0.4062 

16664. 

11896. 

4767. 

10.5 

2. 13 

129.96 

0.4060 

16661. 

11801. 

4860. 

10.5 

2.  12 

139.96 

0 . 4060 

16667. 

11791. 

4876. 

10.5 

2. 12 

149.96 

0.4059 

16655. 

11802. 

4852. 

10.6 

2. 12 

159.96 

0.4058 

16658. 

11778. 

4879. 

10.6 

2. 12 

169.96 

0.4058 

16658. 

11772. 

4886. 

10.6 

2.12 

179.96 

0.4058 

16664. 

11780. 

4884. 

10.6 

2.11 

189.96 

0.4055 

16655. 

11776. 

4879. 

10.7 

2. 12 

199.96 

0.4054 

16655. 

11786. 

4869. 

10.7 

2.11 

209.96 

0.4054 

16664. 

11793. 

4871. 

10.7 

2.12 

219.96 

0.4057 

16655. 

11780. 

4875. 

10.6 

2.11 

229.96 

0.4053 

16655. 

11756. 

4899. 

10.8 

2.11 

239.96 

0.4048 

16667. 

11752. 

4915. 

10.9 

2.12 

249.96 

0.4050 

16664. 

11748. 

4916. 

10.8 

2.12 

259.96 

0.4050 

16661. 

11748. 

4913.  * 

10.8 

2.12 

P'miN 


0.0465 
0.0468 
0.0472 
0 .  t3  474 
0.0476 
0.0478 
0.0479 
0.0481 
0.0483 
0.0484 
0.0486 
0.0487 
0.0488 
0.0489 
0.0490 
0.0492 


0.0503 

0.0509 

0.0514 

0.0519 

0.0523 

0.0523 

0.0526 

0.0527 

0.0529 

0.0531 

0.0532 

0.0534 

0.0535 

0.0537 

0.0538 

0.0538 

0.0538 

0.0543 

0.0545 

0.0545 

0.0540 

0.0546 

0.0553 

0.0550 

0.0551 
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POROSITY 

.000  0.100  0,200  0,300  0,400  0 .  :•  30 


M3065 , 031 


TIME  (S) 
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RHEOLOGY  DATA  FOR  FILE 
M3065.032 


INITIAL  HEIGHT  OF  BED  196.2  MM 
MASS  OF  PROPELLANT  0.8778  KG 


TIME 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

— 

DELTAT 

-  0.04, 

PRINTING  EVERY  STEP 

0 . 00 

0 . 4363 

82. 

185. 

-103. 

0.0 

2.13 

0.0300 

0.04 

0.4363 

81. 

182. 

-100. 

-0.0 

2.13 

-0.0002 

0.00 

0.4362 

81. 

185. 

-103. 

0.0 

2.07 

0.0001 

0.  12 

0.4362 

78. 

185. 

-106. 

0.0 

1.01 

0.0001 

0.16 

0.4363 

81. 

188. 

-106. 

-0.0 

1.19 

-0.0001 

0.20 

0.4362 

116. 

207. 

-91. 

0.0 

1.20 

0.0001 

0.24 

0.4360 

364. 

359. 

5. 

0.1 

1.20 

0.0005 

0.28 

0 . 4352 

858. 

645. 

213. 

0.4 

1.22 

0.0018 

0.32 

0.4338 

1657. 

1188. 

469. 

0.8 

1.25 

0.0043 

0.36 

0.4319 

2847. 

2115. 

733. 

1.5 

1.30 

0.0077 

0.40 

0.4289 

4414. 

3358. 

1055. 

2.5 

1.38 

0.0129 

0.44 

0.4258 

6278. 

4809. 

1469. 

3.6 

1.47 

0.0182 

0.40 

0.4226 

8419. 

6459. 

1960. 

4.7 

1.58 

0.0237 

0.52 

0.4196 

10417. 

8020. 

2397. 

5.6 

1.68 

0.0286 

0.56 

0.4173 

12113. 

9350. 

2764. 

6.4 

1.78 

0.0325 

0.60 

0.4150 

13316. 

10359. 

2957. 

7. 1 

1.84 

0.0363 

0.64 

0.4136 

14462. 

11181. 

3281. 

7.6 

1.92 

0.0387 

0.60 

0.4122 

15400. 

11872. 

3528. 

8.0 

1.99 

0.0409 

0.72 

0.4114 

15932. 

12301. 

3631. 

8.3 

2.03 

0.0422 

0.76 

0.4110 

16233. 

12558. 

3675. 

8.4  . 

2.05 

0.0429 

0.00 

0.4104 

16407. 

12723. 

3684. 

8.6 

2.05 

0.0438 

0.84 

0.4102 

16531. 

12840. 

3691. 

B.7 

2.07 

0.0442 

0.88 

0.4099 

16625. 

12919. 

3705. 

8.8 

2.07 

0.0446 

0.92 

0.4096 

16696. 

12980. 

3716. 

8.9 

2.08 

0.0452 

0.96 

0.4096 

16727. 

13021. 

3706. 

8.9 

2.08 

0.0451 

1.00 

0.4092 

16765. 

13050. 

3715. 

9.0 

2.09 

0.0457 

1.04 

0.4092 

16789. 

13075. 

3715. 

9.0 

2.09 

0.0457 

1.08 

0.4090 

16814. 

13104. 

3711. 

9.0 

2.09 

0.0461 

1.12 

0.4086 

16836. 

13116. 

3720. 

9.2 

2.09 

0.0467 

PRINTING  EVERY 

10  STEPS 

1.16 

0.4089 

16857, 

13138. 

3719. 

9. 1 

2.10 

0.0463 

1.56 

0.4081 

16945. 

13214. 

3730. 

9.3 

2.10 

0.0475 

1.96 

0.4076 

16960. 

13170. 

3790. 

9.5 

2.10 

0.0483 

2.36 

0.4072 

16991. 

13234. 

3758. 

9.6 

2.11 

0.0490 

2.76 

0.4070 

17000. 

13243. 

3757. 

9.7 

2.11 

0.0494 

3.  16 

0.4068 

17004. 

13256. 

3748. 

9.7 

2.11 

0.0496 

3.56 

0.4066 

17010. 

13266. 

3744. 

9.8 

2.11 

0.0500 
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RHEOLOGY  DATA  FOR  FILE 
M3065.032 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

- 

3.96 

0.4064 

17022. 

13278. 

3744. 

9.9 

2.11 

0.0503 

4.36 

0.4063 

17004. 

13278. 

3726. 

9.9 

2.11 

0.0505 

4.76 

0.4061 

16994. 

13278. 

3716. 

10.0 

2.11 

0.0508 

5. 16 

0.4060 

17026. 

13288. 

3738. 

18.0 

2.11 

0.0310 

5.56 

0.4058 

17022. 

13291. 

3732. 

10. 1 

2.11 

0.0512 

5.96 

0.4057 

17016. 

13294. 

3722. 

10.  1 

2.11 

0.0514 

6.36 

0.4057 

17004. 

13294. 

3710. 

10. 1 

2. 12 

0.0514 

6.76 

0.4056 

16991. 

13281. 

3710. 

10.  1 

2.14 

0.0515 

7. 16 

0.4054 

16982. 

13274. 

3708. 

10.2 

2. 15 

0.0518 

7.56 

0 . 4055 

16976. 

13274. 

3701. 

10.2 

2. 14 

0.0517 

7.96 

0.4054 

16982. 

13275. 

3707. 

10.2 

2.12 

0.6520 

8.36 

0.4054 

16982. 

13278. 

3704. 

10.2 

2.11 

0.0520 

8.76 

0.4052 

16982. 

13278. 

3704. 

10.2 

2.11 

0.0522 

9. 16 

0.4052 

16982. 

13281. 

3701. 

10.2 

2. 12 

0.0522 

9.56 

0.4052 

16988. 

13275. 

3713. 

10.3 

2. 12 

0.0523 

9.96 

0.4050 

16982. 

13281. 

3701. 

10.3 

2. 12 

0.0525 

DELTAT 

-  1.00,  PRINTING  EVERY  10  STEPS 

19.96 

0.4041 

16970. 

13278. 

3692. 

10.6 

2. 15 

0.0539 

29.96 

0.4036 

16985. 

13275. 

3710. 

10.8 

2.15 

0.0548 

39.96 

0.4030 

17001. 

13278. 

3722. 

10.9 

2.15 

0.0557 

49.96 

0.4027 

16988. 

13268. 

3720. 

11.0 

2.16 

0.0562 

59.96 

0.4023 

16976. 

13262. 

3714. 

11.1 

2. 15 

0.0568 

69.96 

0.4020 

16957. 

13249. 

3708. 

11.2 

2.15 

0.0573 

79.96 

0.4017 

16929. 

13230. 

3699. 

11.3 

2.15 

0.0578 

89.96 

0.4016 

16920. 

13211. 

3709. 

11.4 

2. 15 

0.0579 

99.96 

0.4015 

16901. 

13198. 

3703. 

11.4 

2. 15 

0.0581 

109.96 

0.4012 

16886. 

13180. 

3706. 

11.5 

2. 15 

0.0585 

119.96 

0.4009 

16892. 

13221. 

3671. 

11.6 

2. 15 

0.0590 

129.96 

0.4007 

16858. 

13208. 

3650. 

11.6 

2. 14 

0.0593 

139.96 

0.4005 

16848. 

13199. 

3650. 

11.7 

2. 14 

0.0597 

149.96 

0 . 4004 

16839. 

13189. 

3650. 

11.7 

2. 13 

0.0599 

159.96 

0.4003 

16839. 

13176. 

3663. 

11.8 

2. 14 

0.0600 

169.96 

0.4000 

16836. 

13167. 

3669. 

11.8 

2.13 

0.0604 

179.96 

0.4000 

16833. 

13158. 

3675. 

11.8 

2.15 

0.0604 

189.96 

0.3998 

16833. 

13145. 

3688. 

11.9 

2.14 

0.0607 

199.96 

0.3990 

16830. 

13141. 

3688. 

11.9 

2. 14 

0.0608 

209.96 

0.3998 

16833. 

13132. 

3701. 

11.9 

2. 14 

0.0607 

219.96 

0.3996 

16827. 

13126. 

3701. 

12.0 

2.13 

0.0610 

229.96 

0.3995 

16833. 

13123. 

3710. 

12.0 

2. 14 

0.0612 

239.96 

0.3993 

16836. 

13113. 

3723. 

12.  1 

2.14 

0.0616 

249.96 

0.3992 

16833. 

13107. 

3727. 

12. 1 

2.14 

0.0616 

259.96 

0.3991 

16836. 

13104. 

3732. 

12.1 

2. 14 

0.0619 
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M3065 . 032 
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RHEOLOGY  DATA  FOR  FILE 
M3065.033 

INITIAL  HEIGHT  OF  BED  194.7  Ml 
MASS  OF  PROPELLANT  0.0762  KG 


TIME 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL  STRAIN 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

N 

N 

N 

MM 

MPA 

DELTAT  -  0.04,  PRINTING  EVERY  STEP 


0.00 

0.4329 

213. 

262. 

-49. 

0.0 

4.12 

0.0000 

0.04 

0.4329 

213. 

272. 

-59. 

0.0 

4. 12 

0.0001 

0.08 

0.4328 

213. 

269. 

-56. 

0.0 

4.06 

0.0002 

0.12 

0.4325 

577. 

495. 

82. 

0.1 

2.33 

0.0007 

0.16 

0.4281 

2544. 

1993. 

552. 

1.6 

2.63 

0.0085 

0.20 

0.4212 

5717. 

4506. 

1211. 

3.9 

2.78 

0.0202 

0.24 

0.4134 

7805. 

6391. 

1414. 

6.5 

2.80 

0.0333 

0.28 

0.4055 

10376. 

8076. 

2300. 

9.0 

2.95 

0.0461- 

0.32 

0.3987 

14546. 

11205. 

3341. 

11.1 

3.11 

0.0569 

0.36 

0.3922 

17759. 

13689. 

4070. 

13.0 

3.25 

0.0669 

0.40 

0.3870 

21513. 

16263. 

5250. 

14.6 

3.43 

0 . 0749 

0.44 

0.3824 

22661. 

17608. 

5053. 

15.9 

3.45 

0.0818 

0.48 

0.3783 

25695. 

19334. 

6361. 

17.  1 

3.65 

0.0878 

0.52 

0.3752 

27056. 

20537. 

6519. 

18.0 

3.71 

0.0924 

0.56 

0.3724 

29290. 

21657. 

7633. 

18.8 

3.85 

0.0964 

0.60 

0.3709 

30536. 

22434. 

8101. 

19.2 

3.93 

0.0986 

0.64 

0.3695 

31204. 

22872. 

8332. 

19.6 

3.98 

0. 1006 

0.68 

0.3686 

31542. 

23142. 

8401. 

19.8 

4.00 

0. 1018 

0.72 

0.3680 

31760. 

23319. 

8440. 

20.0 

4.02 

0.1027 

0.76 

0.3674 

31947. 

23440. 

8507. 

20. 1 

4.03 

0.1035 

0.80 

0.3671 

32061. 

23503. 

8558. 

20.2 

4.04 

0. 1039 

0.84 

0.3668 

32139. 

23544. 

8595. 

20.3 

4.05 

0.1045 

0.88 

0.3662 

31887. 

23519. 

8368. 

20.5 

4.03 

0. 1053 

0.92 

0.3662 

32149. 

23599. 

8550. 

20.5 

4.05 

0. 1052 

0.96 

0.3656 

32270. 

23637. 

8633. 

20.6 

4.06 

0. 1060 

1.00 

0.3656 

32288. 

23652. 

8636. 

20.7 

4.07 

0. 1061 

1.04 

0.3653 

32307. 

23662. 

8645. 

20.7 

4.07 

0.1065 

1.08 

0.3651 

32332. 

23668. 

8663. 

20.8 

4.07 

0.1069 

1.12 

0.3652 

32350. 

23678. 

8672. 

20.8 

4.67 

0. 1067 

PRINTING  EVERY 

10  STEPS 

1.16 

0.3647 

32360. 

23688. 

8672. 

20.9 

4.07 

0. 1073 

1.56 

0.3636 

32456. 

23716. 

8740. 

21.2 

4.07 

0. 1090 

1.96 

0.3629 

32496. 

23738. 

8758. 

21.4 

4.08 

0.1099 

2.36 

0.3624 

32490. 

23757. 

8733. 

21.5 

4.09 

0.1106 

2.76 

0.3618 

32490, 

23773. 

8717. 

21.7 

4.09 

0.1114 

3.16 

0.3615 

32506. 

23792. 

8714. 

21.8 

4.10 

0.1119 

3.56 

0.3611 

32521. 

23818. 

8704. 

21.9 

4. 10 

0.1123 
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RHEOLOGY  DATA  FOR  FILE 
M3065.033 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

— 

3.96 

0.3608 

32543. 

23837. 

8706. 

22.0 

4.11 

0.1128 

4.36 

0.3605 

32559. 

23855. 

8703. 

22.0 

4.11 

0.1131 

4.76 

0.3603 

32568. 

23875. 

8693. 

22. 1 

4.09 

0.1135 

5. 16 

0.3601 

32583. 

23897. 

8687. 

22. 1 

4. 10 

6.1137 

5.56 

0.3598 

32590. 

23916. 

8674. 

22.2 

4.10 

0.1141 

5.96 

0.3596 

32599. 

23932. 

8667. 

22.3 

4.11 

0.1144 

6.36 

0.3595 

32608. 

23948. 

8661. 

22.3 

4.10 

0.1146 

6.76 

0.3593 

32608. 

23960. 

8648. 

22.4 

4.11 

0.1149 

7. 16 

0.3587 

32624. 

23986. 

8638. 

22.5 

4. 10 

0.1158 

7.56 

0.3589 

32621. 

23986. 

8635. 

22.5 

4. 10 

0.1154 

7.96 

0.3588 

32627. 

24002. 

8625. 

22.5 

4.11 

0.1156 

8.36 

0.3566 

32611. 

24008. 

8604. 

22.6 

4. 10 

0.1158 

8.76 

0.3585 

32599. 

24017. 

8581. 

22.6 

4.10 

0.1160 

9.  16 

0.3583 

32627. 

24027. 

8600. 

22.6 

4. 10 

0.1162 

9.56 

0.3583 

32658. 

24046. 

8612. 

22.6 

4.10 

0.1162 

9.96 

0.3581 

32679. 

24065. 

8614. 

22.7 

4.11 

0.1165 

DELTAT 

-  1.00,  PRINTING  EVERY  10  STEPS 

19.96 

0.3563 

32630. 

24176. 

8454. 

23.2 

4.11 

0.1191 

29.96 

0.3548 

32611. 

24218. 

8394. 

23.6 

4.12 

0. 1211 

39.96 

0.3538 

32608. 

24262. 

8346. 

23.8 

4.11 

0. 1224 

49.96 

0.3529 

32599. 

24278. 

8321. 

24. 1 

4.11 

0.1236 

59.96 

0.3523 

32602. 

24303. 

8299. 

24.2 

4.11 

0. 1244 

69.96 

0.3512 

32611. 

24370. 

8241. 

24.5 

4. 12 

0.1259 

79.96 

0.3512 

32605. 

24379. 

8226. 

24.5 

4.12 

0.1260 

89.96 

0.3501 

32611. 

24430. 

8181. 

24.8 

4.11 

0.1274 

99.96 

0.3495 

32617, 

24452. 

8165. 

25.0 

4. 12 

0. 1282 

109.96 

0.3491 

32615. 

24459. 

8156. 

25.  1 

4.11 

0.1287 

119.96 

0.3486 

32615. 

24468. 

8147. 

25.2 

4. 12 

0.1295 

129.96 

0.3482 

32617. 

24471. 

8146. 

25.3 

4. 12 

0. 1299 

139.96 

0.3479 

32614. 

24474. 

8140. 

25.4 

4.11 

0. 1304 

149.96 

0.3474 

32614. 

24449. 

8165. 

25.5 

4.11 

0.1311 

159.96 

0.3471 

32617. 

24455. 

8162. 

25.6 

4.11 

0. 1314 

169.96 

0.3468 

32617. 

24455. 

8162. 

25.7 

4. 12 

0.1318 

179.96 

0.3464 

32624. 

24462. 

8162. 

25.8 

4.12 

0.1324 

189.96 

0.3461 

32627. 

24468. 

8159. 

25.8 

4. 12 

0.1327 

199.96 

0.3458 

32630. 

24468. 

8162. 

25.9 

4.12 

0.1332 

209.96 

0.3455 

32636. 

24471. 

8165. 

26.0 

4.12 

0.1335 

219.96 

0.3453 

32639. 

24471. 

8168. 

26.0 

4.11 

0.1338 

229.96 

0.3449 

32642. 

24481. 

8162. 

26.2 

4.13 

0.1344 

239.96 

0.3446 

32646. 

24487. 

8159. 

26.2 

4.11 

0. 1347 

249.96 

0.3445 

32645. 

24487. 

8159. 

26.3 

4.13 

0.1349 

259.96 

0.3441 

32649. 

24493. 

8156. 

26.3 

4. 12 

0.1353 
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POROSI Tv 

0.000  0.100  0.200  0.300  0.400 


RHEOLOGY  DATA  FOR  FILE 
M3065.034 


INITIAL  HEIGHT  OF  BED  195.6  Ml 
MASS  OF  PROPELLANT  0.8?55  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

roi 

MPA 

- 

DELTAT 

-  0.04,  PRINTING  EVERY  STEP 

0.00 

0.4358 

222. 

212. 

10. 

0.0 

4.11 

0.0000 

0.04 

0.4358 

225. 

224. 

1. 

0.0 

4.12 

0.0001 

0.08 

0.4357 

228. 

221. 

7. 

0.0 

4.06 

0.0002 

0. 12 

0.4352 

766. 

516. 

249. 

0.2 

2.33 

0.0012 

0. 16 

0.4299 

2944. 

2103. 

841. 

2.0 

2.63 

0.0104 

0.20 

0.4229 

6627. 

4867. 

1760. 

4.4 

2.82 

0.0224 

0.24 

0.4159 

11142. 

8319. 

2823. 

6.7 

2.99 

0.0342 

0.28 

0.4093 

15088. 

11311. 

3777. 

8.8 

3.14 

0.0449 

0.32 

0.4034 

18158. 

13536. 

4622. 

10.6 

3.27 

0.0543 

0.36 

0.3980 

20964. 

15554. 

5410. 

12.3 

3.39 

0.0628 

0.40 

0.3939 

22884. 

16895. 

5988. 

13.5 

3.47 

0.0692 

0.44 

0.3892 

23228. 

17346. 

5882. 

14.9 

3.47 

0.0763 

0.48 

0.3853 

25199. 

18797. 

6402. 

16. 1 

3.60 

0.0823 

0.52 

0.3820 

25901. 

19348. 

6552. 

17.0 

3.63 

0.0871 

0.56 

0.3788 

28303. 

20592. 

7711. 

18.0 

3.78 

0.0918 

0.60 

0 . 3765 

29555. 

21468. 

8086. 

18.6 

3.85 

0.0952 

0.64 

0.3747 

30450. 

22080. 

8370. 

19. 1 

3.91 

0.0978 

0.68 

0.3734 

31037. 

22480. 

8557. 

19.5 

3.95 

0.0997 

0.72 

0.3725 

31400. 

22734. 

8666. 

19.7 

3.97 

0.1009 

0.76 

0.3715 

31636. 

22918. 

8719. 

20.0 

3.98 

0. 1024 

0.80 

0.3708 

31814. 

23071. 

8743. 

20.2 

4.00 

0.1034 

0.84 

0.3700 

32041. 

23194. 

8847. 

20.4 

4.02 

0. 1044 

0.88 

0.3695 

32190. 

23273. 

8916. 

20.6 

4.03 

0.1052 

0.92 

0.3694 

32196. 

23289. 

8906. 

20.6 

4.03 

0.1053 

0.96 

0.3686 

32305. 

23337. 

8968. 

20.8 

4.05 

0.1065 

1.00 

0.3685 

32357. 

23375. 

8983. 

20.9 

4.06 

0. 1067 

1.04 

0.3680 

32385. 

23394. 

8991. 

21.0 

4.06 

0.1073 

1.08 

0.3677 

32429. 

23417. 

9012. 

21.1 

4.06 

0. 1078 

1.12 

0.3677 

32457 . 

23429. 

9028. 

21.1 

4.06 

0.1078 

PRINTING  EVERY  10 

STEPS 

1.16 

0.3672 

32491. 

23442. 

9049. 

21.2 

4.06 

0.1085 

1.56 

0.3653 

32584. 

23527. 

9057. 

21.7 

4.07 

0.1111 

1.96 

0.3642 

32631. 

23575. 

9056. 

22.0 

4.06 

0.1127 

2.36 

0.3631 

32656. 

23600. 

9056. 

22.3 

4.08 

0.1142 

2.76 

0.3626 

32662. 

23635. 

9027. 

22.5 

4.08 

0.1149 

3. 16 

0.3619 

32653. 

23657. 

8996. 

22.7 

4.08 

0.1159 

3.56 

0.3614 

32650 . 

23686. 

8964. 

22.8 

4.08 

0.1166 
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RHEOLOGY  DATA  FOR  FILE 
M3065.034 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

ST JAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

- 

3.96 

0.3612 

32650. 

23708. 

8942. 

22.9 

4.08 

0.1169 

4.36 

0.3606 

32656. 

23737. 

8919. 

23.0 

4.08 

0. 1177 

4.  76 

0.3603 

32656. 

23743. 

8913. 

23. 1 

4. 10 

0.1181 

5. 16 

0.3600 

32662. 

23768. 

8894. 

23.2 

4.09 

0. 1185 

5.56 

0.3596 

32668. 

23788. 

8881. 

23.3 

4.09 

0.1190 

5.96 

0.3593 

32665. 

23810. 

8855. 

23.4 

4.09 

0.1194 

6.36 

0.3590 

32672. 

23825. 

8846. 

23.4 

4.09 

0.1199 

6.76 

0.3587 

32681. 

23845. 

8836. 

23.5 

4.09 

0. 1203 

7. 16 

0.3583 

32681. 

23864. 

8817. 

23.6 

4.09 

0. 1208 

7.56 

0.3582 

32687. 

23876. 

8311. 

23.7 

4.09 

0. 1239 

7.96 

0.3579 

32690. 

23895. 

8795. 

23.7 

4.09 

0. 1214 

0.36 

0.3578 

32693. 

23908. 

8785. 

23.8 

4. 10 

0. 1215 

0.76 

0.3576 

32696. 

23927. 

8769. 

23.8 

4.09 

0.1218 

9. 16 

0.3574 

32699. 

23943. 

8757. 

23.9 

4.09 

0. 1221 

9.56 

0.3571 

32696. 

23959. 

8737. 

23.9 

4.08 

0. 1224 

9.96 

0.3570 

32699. 

23975. 

8725. 

24.0 

4.09 

0. 1226 

DELTAT 

»  1.00,  PRINTING  F‘^RY  10  STEPS 

19.96 

0.3545 

32^78. 

24187. 

8490. 

24.7 

4.09 

0. 1261 

29.96 

0.3525 

32718. 

24318. 

8400. 

25.2 

4.09 

0. 1288 

39.96 

0.3512 

32715. 

24397. 

8318. 

25.5 

4.09 

0. 1305 

49.96 

0.3503 

32715. 

24416. 

8299. 

25.8 

4.  10 

0.1317 

59.96 

0.3492 

32709. 

24473. 

8236. 

26.0 

4.  10 

0.1331 

69.96 

0.3486 

32699. 

24501. 

8193. 

26.2 

4.09 

0. 1339 

79.96 

0.3481 

32699. 

24524. 

8176. 

26.3 

4.  10 

0.1347 

89.96 

0.3471 

32699. 

24543. 

8156. 

26.6 

4.  10 

0. 1359 

99.96 

0.3465 

32687. 

24565. 

8122. 

26.7 

4.  10 

0.1367 

109.96 

0.3460 

32696. 

24587. 

8109. 

26.9 

4.09 

0.1374 

119.96 

0.3454 

32690. 

24600. 

8090. 

27.0 

4.09 

0.1382 

129.96 

0.3449 

32693. 

24609. 

8084. 

27. 1 

4.09 

0. 1383 

139.96 

0 . 3445 

32697. 

24622. 

8075. 

27.3 

4.09 

0. 1394 

149.96 

0 . 3440 

32693. 

24631. 

8062. 

27.4 

4.  10 

0.1400 

159.96 

0.3436 

32680. 

24638. 

8042. 

27.5 

4.09 

0. 1406 

169.96 

0.3434 

32699. 

24650. 

8049. 

27.5 

4.08 

0. 1408 

179.96 

0.3428 

32693. 

24660. 

8033. 

27.7 

4.09 

0. 1416 

189.96 

0.3425 

32696. 

24670. 

8027. 

27.8 

4.11 

0.1420 

199.96 

0.3421 

32699. 

24670. 

8030. 

27.9 

4. 10 

0. 1425 

209.96 

0.3418 

32693. 

24682. 

8011. 

27.9 

4.09 

0. 1429 

219.96 

0.3415 

32690. 

24685. 

8004. 

28.0 

4. 10 

0. 1432 

229.96 

0.3412 

32693. 

24698. 

7995. 

28. 1 

4. 10 

0. 1437 

239.96 

0.3407 

32667. 

24714. 

7952. 

28.2 

4. 12 

0. 1443 

249.96 

0.3406 

32690. 

24707. 

7983. 

28.3 

4.09 

0. 1445 

259.96 

0.3401 

32690. 

24711. 

7979. 

23.4 

4. 10 

0. 1451 
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POROSITY 

000  0,100  0-200  0-300  0.400 


M306S.034 


TIME  (S) 
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RHEOLOGY  DATA  FOR  FILE 
M3065.035 

INITIAL  HEIGHT  OF  BED  195.9  Ml 
MASS  OF  PROPELLANT  0.876?  KG 


Tilt 

POROSITY 

AVERAGE 

AVERAGE 

UPPER 

LOUER 

FORCE 

FORCE 

S 

- 

N 

N 

DELTAT 

-  0.04.  PRINTING  EVERY  STEP 

0.00 

0.4361 

165. 

217. 

0.04 

0.4363 

162. 

210. 

0.08 

0.4361 

162. 

210. 

0.12 

0.4356 

606. 

430. 

0. 16 

0.4289 

3192. 

2127. 

0.20 

0.4188 

7349. 

4872. 

0.24 

0.4090 

13204. 

8997. 

0.28 

0.3993 

18896. 

12836. 

0.32 

0.3910 

24075. 

16494. 

0.36 

0.3829 

26050. 

18353. 

0.40 

0.3754 

30535. 

20714. 

0.44 

0.3693 

33275. 

22830. 

0.48 

0.3632 

35471. 

24311. 

0.52 

0.3580 

37659. 

25463. 

0.56 

0.3536 

40608. 

27199. 

0.60 

0.3499 

43035. 

28573. 

0.64 

0.3476 

44342. 

29397. 

0.68 

0.3452 

45315. 

30000. 

0.72 

0.3438 

46138. 

30502. 

0.76 

0.3425 

46613. 

30765. 

0.80 

0.3416 

46915. 

30933. 

0.84 

0.3410 

47166. 

31101. 

0.88 

0.3402 

47328. 

31215. 

0.92 

0.3398 

47437. 

31298. 

0.96 

0.3392 

47524. 

31348. 

1.00 

0.3388 

47601. 

31399. 

1.04 

0.338? 

47648. 

31434. 

1.08 

0.3382 

47701. 

31469. 

1.12 

0.3379 

47757 . 

31523. 

PRINTING  EVERY  10 

STEPS 

1.16 

0.3376 

47782. 

31551. 

1.56 

0.3354 

48015. 

31796. 

1.96 

0.3340 

48102. 

31910. 

2.36 

0.3338 

48151. 

32008. 

2.76 

0.3321 

48192. 

32117. 

3.16 

0.3314 

48223. 

32164. 

3.56 

0.3309 

48139. 

31986. 

RESISTIVE 

AVERAGE 

OIL  STRAIN 

FORCE 

DISTANCE 

PRESSURE 

MOVED 

N 

MM 

MPA  -  . 

-52. 

0.0 

6.05 

0 .0300 

-49. 

-0.1 

6.05 

-0.0304 

-49. 

0.0 

6.04 

0 . 0300 

176. 

0.2 

3.62 

0.0008 

1065. 

2.5 

3.95 

0.0125 

2478. 

5.8 

4. 16 

0.0296 

4206. 

9.0 

4.3e 

0.0457 

6060. 

12.0 

4.58 

0.0611 

7581. 

14.5 

4.76 

0.0740 

7697. 

16.9 

4.81 

0.0861 

9821. 

19.0 

5.05 

0.0970 

10445. 

20.7 

5.14 

0. 1059 

11160. 

22.4 

5.21 

0.1144 

12196. 

23.8 

5.35 

0. 1215 

13409. 

25.0 

5.52 

0. 1275 

14462. 

26.0 

5.65 

0. 1325 

14945. 

26.6 

5.72 

0. 1356 

15315. 

27.2 

5.78 

0.1387 

15636. 

27.5 

5.84 

0. I486 

15849. 

27.9 

5.87 

0. 1423 

15982. 

28. 1 

5.90 

0. 1435 

16066. 

28.3 

5.92 

0. 1442 

16113. 

20.5 

5.93 

0.1453 

16139. 

28.6 

5.94 

0.1458 

16176. 

28.7 

5.94 

0. 1466 

16202. 

28.8 

5.96 

0. 1471 

16214. 

28.8 

5.96 

0. 1472 

16232. 

29.0 

5.96 

0. 1479 

16234. 

29.0 

5.96 

0. 1483 

16230. 

29.  1 

5.96 

0.1436 

16219. 

29.7 

5.99 

0. 1515 

16191. 

30.0 

6.00 

0. 1532 

16143. 

30.3 

6.00 

0. 1545 

16075. 

30.5 

6.01 

0. 1556 

16059. 

30.7 

6.02 

0. 1565 

16153. 

30.8 

6.01 

0. 1572 
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RHEOLOGY  DATA  FOR  FILE 
M3065.035 


TIME 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

ST5AIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

- 

3.96 

0.3300 

48282. 

32101. 

16181. 

31.0 

6.02 

0. 1583 

4.36 

0.3293 

48307. 

32177. 

16130. 

31.2 

6.02 

0. 1591 

4.76 

0.3288 

48331. 

32278. 

16053. 

31.3 

6.03 

0. 1598 

5.  16 

0.3284 

48356. 

32354. 

16002. 

31.4 

6.04 

0. 1603 

5.56 

0.3261 

48400. 

32415. 

15985. 

31.5 

6.04 

0. 1607 

5.96 

0.3277 

48403. 

32472. 

15931. 

31.6 

6.04 

0. 1612 

6 . 36 

0.3272 

48403. 

32513. 

15890. 

31.7 

6.04 

0. 1617 

6.76 

0.3270 

48403 . 

32545. 

15858. 

31.7 

6.03 

0. 1620 

7.  16 

0.3265 

48409. 

32589. 

15820. 

31.9 

6.04 

0.1626 

7.56 

0.3263 

48412. 

32627. 

15785. 

3i  .9 

6.04 

0. 1629 

7.96 

0.3262 

48416. 

32637. 

15779. 

32.0 

6.04 

0. 1631 

8.36 

0.3257 

48412. 

32574. 

15839. 

32. 1 

6.04 

0. 1636 

8.76 

0.3252 

48412. 

32592. 

15820. 

32.2 

6.05 

0. 1643 

9.  16 

0 . 3249 

48425 . 

32672. 

15753. 

32.3 

6.05 

0.1646 

9.56 

0.3245 

48431. 

32716. 

15715. 

32.3 

6.04 

0.1651 

9.96 

0.3244 

4843 1 . 

32744. 

15687. 

32.4 

6.06 

0. 1652 

PELTAT 

=  1.00. 

PRINTING  EVERY  10  STEPS 

19.96 

0.3204 

48437. 

33072. 

15366. 

33.3 

6.05 

0. 1702 

29.96 

0.3179 

48425. 

33160. 

15265. 

33.9 

6.05 

0. 1732 

39.96 

0.3161 

48416. 

33268. 

15148. 

34.4 

6.05 

0.1754 

49.96 

0.3145 

48403. 

33351. 

15053. 

34.7 

6.05 

0.1773 

59.96 

0.3133 

48397 . 

33407. 

14990. 

35.0 

6.07 

0. 1788 

69.96 

0.3121 

48394. 

33452. 

14942. 

35.3 

6.08 

0.1801 

79.96 

0.3113 

48388. 

33493. 

14894. 

35.5 

6.07 

0. 1812 

89.96 

0.3108 

48381. 

33529. 

14852. 

35.6 

6.07 

0.1818 

99.96 

0.3098 

48385. 

33547. 

14837. 

35.8 

6.07 

0.1830 

109.96 

0.3091 

48378. 

33563. 

14815. 

36.0 

6.08 

0.1838 

119.96 

0 . 3083 

48375. 

33579. 

14797. 

36.2 

6.09 

0.1847 

129.96 

0.3074 

48375. 

33586. 

14789. 

36.4 

6.08 

0. 1853 

139.96 

0.3066 

48369. 

33598. 

14771. 

36.6 

6.07 

0. 1867 

149.96 

0.3062 

48369. 

33598. 

14771. 

36.7 

6.07 

0. 1872 

159.96 

0 . 3056 

48363. 

33604. 

14759. 

36.8 

6.06 

0. 1878 

169.96 

0.3050 

48360. 

33604. 

14755. 

36.9 

6.07 

0. 1885 

179.96 

0.3044 

48357. 

33608. 

14749. 

37.  1 

6.08 

0. 1893 

189.96 

0.3041 

48347. 

33608. 

14739. 

37.  1 

6.06 

0. 1896 

199.96 

0.3036 

48341. 

33604. 

14737. 

37.3 

6.08 

0.1902 

209.96 

0.3032 

48341. 

33608. 

14733. 

37.4 

6.06 

0. 1906 

219.96 

0 . 3027 

48338. 

33604. 

14733. 

37.5 

6.06 

0. 1912 

229.96 

0.3021 

48335. 

33604. 

14730. 

37.6 

6.06 

0. 1920 

239.96 

0.3016 

48335. 

33598. 

14737. 

37.7 

6.07 

0. 1926 

249.96 

0.3010 

48338 . 

33601. 

14737. 

37.9 

6.08 

0. 1932 

259.96 

0.3006 

48335. 

33595. 

1 4740 . 

37.9 

6.06 

0.1936 
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POROSITY 

-000  0-100  0-200  0-300  0.400 


M3065 , 035 


TIME  (S) 


126 


RHEOLOGY  DATA  FOR  FILE 
M3065.036 


INITIAL  HEIGHT  OF  BED  194.5  MM 
MASS  OF  PROPELLANT  0.0751  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

— 

DELTAT 

-  0.04.  PRINTING  EVERY  STEP 

0.00 

0.4331 

44. 

158. 

-114. 

0.0 

6.17 

0.0300 

0.04 

0.4331 

41. 

158. 

-117. 

0.0 

6.17 

0.0000 

0.08 

0.4331 

47. 

155. 

-108. 

-0.0 

6. 15 

-0.0000 

0. 12 

0.4333 

37. 

152. 

-114. 

-0. 1 

3.71 

-0.0003 

0.16 

0.4331 

106. 

186. 

-80. 

-0.0 

3.94 

-0.0300 

0.20 

0.4324 

380. 

342. 

38. 

0.2 

3.99 

0.0012 

0.24 

0.4316 

778. 

555. 

223. 

0.5 

4.00 

0.0027 

0.28 

0.4303 

1443. 

917. 

526. 

1.0 

4.02 

0.0049 

0.32 

0 . 4280 

2698. 

1723. 

976. 

1.7 

4.06 

0.0088 

0.36 

0 . 4233 

5032. 

3309. 

1722. 

3.3 

4. 16 

0.0170 

0.46 

0.4170 

8969. 

6013. 

2956. 

5.4 

4.32 

0.0277 

0.44 

0 . 4090 

13860. 

9437. 

4423. 

7.9 

4.51 

0.0408 

0.48 

0.4004 

18754. 

12947. 

5808. 

10.6 

4.68 

0.0545 

0.52 

0.3925 

24528. 

16475. 

8053. 

13.0 

4.91 

0 . 0668 

0.56 

0 . 3842 

25465. 

18759. 

6706. 

15.5 

4.88 

0.0794 

0.60 

0.3768 

29797. 

20447 . 

9350. 

17.6 

5.10 

0.0904 

0.64 

0.3696 

31689. 

21484. 

10205. 

19.6 

5. 16 

0. 1007 

0.68 

0.3632 

35670. 

23369. 

12301. 

21.3 

5.37 

0. 1097 

0.72 

0.3578 

36595. 

24352. 

12243. 

22.8 

5.38 

0.1172 

0.76 

0.3521 

38010. 

24901. 

13109. 

24.3 

5.51 

0. 1250 

0.80 

0.3473 

41127. 

25983. 

15143. 

25.6 

5.65 

0. 1314 

0.84 

0.3437 

42826. 

27170. 

15656. 

26.5 

5.71 

0. 1362 

0.88 

0.3406 

44302. 

27757. 

16545. 

27.3 

5.81 

0.1403 

0.92 

0.3388 

45890. 

28502. 

17387. 

27.7 

5.92 

0. 1426 

0.96 

0.3371 

46794. 

29099. 

17695. 

28.2 

5.97 

0.1448 

1.00 

0.3361 

46884. 

29242. 

17642. 

28.4 

5.97 

0.1460 

1.04 

0.3351 

47275. 

29581. 

17694. 

28.7 

6.01 

0.1473 

1.08 

0.3345 

47623. 

29816. 

17807. 

28.8 

6.03 

0.1482 

1.12 

0.3332 

42945. 

29171. 

13773. 

29.1 

5.62 

0.1498 

PRINTING  EVERY  10 

STEPS 

1.16 

0.3310 

46661. 

29816. 

16845. 

29.7 

5.99 

0. 1526 

1.56 

0.3274 

48195. 

30460. 

17735. 

30.6 

6.07 

0. 1572 

1.96 

0.3259 

48363. 

30612. 

17751. 

30.9 

6.09 

0. 1590 

2.36 

0.3251 

48472. 

30667. 

17805. 

31.1 

6.11 

0. 1600 

2.76 

0.3244 

48571. 

30742. 

17829. 

31.3 

6.11 

0. 1609 

3. 16 

0.3238 

48605. 

30806. 

17800. 

31.4 

6. 12 

0. 1616 

3.56 

0.3232 

48580. 

30793. 

17787. 

31.6 

6. 13 

0.1623 

RHEOLOGY  DATA  FOR  FILE 
113065.036 


TIME 

POROSITY  AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

H 

N 

N 

MM 

MPA 

3.96 

0.3229 

48590. 

30832. 

17758. 

31.7 

6. 14 

4.36 

0.3225 

48630. 

30876. 

17754. 

31.7 

6. 14 

4.76 

0.3222 

48667. 

30911. 

17757. 

31.8 

6. 15 

5.16 

0.3218 

48689. 

30942. 

17747. 

31.9 

6. 15 

5.56 

0.3217 

48723. 

30971. 

17752. 

32.0 

6. 15 

5.96 

0.3213 

48745. 

30996. 

17749. 

32.0 

6. 17 

6.36 

0.3210 

48757. 

31002. 

17755. 

32.1 

6.16 

6.76 

0.3208 

48776. 

31025. 

17751. 

32. 1 

6.17 

7. 16 

0.3207 

48792. 

31044. 

17747. 

32.2 

6. 16 

7.56 

0.3205 

48792. 

31066. 

17725. 

32.2 

6. 16 

7.96 

0.3203 

48785. 

31070. 

17716. 

32.3 

6. 17 

8.36 

0.3202 

48779. 

31085. 

17694. 

32.3 

6. 15 

8.76 

0.3200 

48736. 

31082. 

17654. 

32.4 

6. 16 

9.16 

0.3198 

48726. 

31034. 

17692. 

32.4 

6.16 

9.56 

0.319? 

48723. 

31034. 

17689. 

32.4 

6.16 

9.96 

0.3194 

48717. 

31063. 

17654. 

32.5 

6. 16 

DELTAT 

■  1.00, 

PRINTING  EVERY  10  STEPS 

19.96 

0.3174 

48714. 

31142. 

17572. 

33.0 

6. 17 

29.96 

0.3159 

48711. 

31149. 

17562. 

33.3 

6.15 

39.96 

0.3150 

48704. 

31167. 

17537. 

33.5 

6. 15 

49.96 

0.3134 

48711. 

31184. 

17527. 

33.9 

6. 15 

59.96 

0.3132 

48704. 

31180. 

17524. 

33.9 

6. 1? 

69.96 

0.312? 

48701. 

31187. 

17515. 

34. 1 

6. 15 

79.96 

0.3122 

48708. 

31187, 

17521. 

34.2 

6.14 

89.96 

0.311? 

48701. 

31187. 

17515. 

34.3 

6.16 

99.96 

0.3113 

48704. 

31202. 

17502. 

34.4 

6. 16 

109.96 

0.310? 

48711. 

31206. 

17505. 

34.5 

6. 14 

119.96 

0.3104 

48714. 

31218. 

17495. 

34.6 

6. 15 

129.96 

0.3101 

48714. 

31221. 

17493. 

34.7 

6. 16 

139.96 

0.3098 

48714. 

31231. 

17482. 

34.8 

6. 16 

149.96 

0.3095 

48711. 

31234. 

17477. 

34.8 

6.16 

159.96 

0.3091 

48711. 

31247. 

17464. 

34.9 

6.14 

169.96 

0.3089 

48711. 

31253. 

17458. 

35.0 

6.12 

179.96 

0.3086 

48708. 

31256. 

17451. 

35.0 

6.11 

189.96 

0.3084 

48708. 

31259. 

17448. 

35.1 

6.12 

199.96 

0.3081 

48717. 

31266. 

17451. 

35. 1 

6. 17 

209.96 

0.3078 

48714. 

31275. 

17439. 

35.2 

6.14 

219.96 

0.307? 

48714. 

31278. 

17436. 

35.2 

6. 16 

229.96 

0.3074 

48717. 

31292. 

17425. 

35.3 

6. 1? 

239.96 

0.3072 

48720. 

31294. 

17426. 

35.3 

6. 1? 

249.96 

0.3071 

48720. 

31304. 

17416. 

35.4 

6.  14 

259.96 

G.3068 

48729. 

31307. 

17422. 

35.4 

6. 16 

STRAIN 


0. 162? 
0. 1632 
0. 1636 
0. 1341 
0. 1643 
0. 164? 
0.1651 
0. 1653 
0. 1654 
0.  1656 
0. 1660 
0. 1661 
0. 1663 
0. 1666 
0. 1667 
0. 16?0 


0.1694 
0. 1713 
0.1724 
0.1744 
0. 1745 
0.1752 
0.1757 
0.1763 
0. 1769 
0. 1775 
0. 1779 
0. 1783 
0. 170? 
0. 1790 
0.1795 
0.1797 
0.1000 
0.1003 
0.100? 
0. 1010 
0. 1011 
0. 1014 
0. 101? 
0. 1019 
0.1822 
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RHEOLOGY  DATA  FOR  FILE 
M3065.037 


INITIAL  HEIGHT  OF  BED  195.3  MM 
MASS  OF  PROPELLANT  0.0760  KG 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

STRAIN 

UPPER 

LOUER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

MOVED 

S 

- 

N 

N 

N 

MM 

MPA 

— 

DELTAT 

-  0.04.  PRINTING  EVERY  STEP 

0.00 

0.4348 

4. 

67. 

-63. 

0.0 

2. 12 

0.0300 

0.04 

0.4344 

10. 

70. 

-60. 

0.1 

2.12 

0.0007 

0.08 

0.4343 

7. 

66. 

-59. 

0.2 

2.07 

0.0009 

0.12 

0.4345 

0. 

67. 

-66. 

0.1 

1.04 

0.0006 

0. 16 

0.4335 

50. 

67. 

-17. 

0.5 

1.19 

0.0023 

0.20 

0.4269 

209. 

254. 

-46. 

2.7 

1.20 

0.0139 

0.24 

0.4261 

333. 

333. 

-0. 

3.0 

1.21 

0.0153 

0.28 

0.4258 

624. 

460. 

164. 

3.1 

1.23 

0.0157 

0.32 

0.4247 

1144. 

755. 

389. 

3.4 

1.24 

0.0177 

0.36 

0.4227 

1961. 

1333. 

628. 

4.1 

1.28 

0.0209 

0.40 

0.4202 

3111. 

2219. 

892. 

4.9 

1.34 

0.0252 

0.44 

0.4171 

4422. 

3228. 

1194. 

5.9 

1.39 

0.0305 

0.48 

0.4134 

6159. 

4513. 

1646. 

7.  1 

1.48 

0.0365 

0.52 

0.4101 

8045. 

5823. 

2221. 

8.2 

1.57 

0.0419 

0.56 

0.4067 

9819. 

7064. 

2755. 

9.3 

1.67 

0.0475 

0.60 

0.4037 

11018. 

7997. 

3021. 

10.2 

1.73 

0.0521 

0.64 

0.4015 

12531. 

9003. 

3529. 

10.9 

1.82 

0.0558 

0.68 

0.3992 

13296. 

9520. 

3776. 

11.6 

1.86 

0.0593 

0.72 

0.3978 

14274. 

10142. 

4133. 

12.0 

1.93 

0.0616 

0.76 

0.3962 

14924. 

10602. 

4322. 

12.5 

1.97 

0.0639 

0.80 

0.3950 

15461. 

10967. 

4495. 

12.9 

2.02 

0.0659 

0.84 

0.3945 

15818. 

11224. 

4595. 

13.0 

2.04 

0.0666 

0.88 

0.3938 

16045. 

11389. 

4656. 

13.2 

2.05 

0.0676 

0.92 

0.3935 

16095. 

11484. 

4611. 

13.3 

2.05 

0.0681 

0.96 

0.3930 

16222. 

11560. 

4662. 

13.5 

2.07 

0.0689 

1.00 

0.3926 

16353. 

11630. 

4723. 

13.6 

2.08 

0.0695 

1.04 

0.3925 

16415. 

11674. 

4740. 

13.6 

2.08 

0.0697 

1.08 

0.3921 

16468. 

11716. 

4752. 

13.7 

2.08 

0.0702 

1.12 

0.3921 

16508. 

11744. 

4764. 

13.7 

2.09 

0.0703 

PRINTING  EVERY  10 

STEPS 

1.16 

0.3918 

16545. 

11773. 

4773. 

13.8 

2.09 

0.0707 

1.56 

0.3907 

16688. 

11893. 

4795. 

14. 1 

2. 10 

0.0724 

1.96 

0.3901 

16710. 

11935. 

4776. 

14.3 

2.10 

0.0733 

2.36 

0.3897 

16788. 

11992. 

4796. 

14.4 

2.11 

0.0739 

2.76 

0.3893 

16813. 

12023. 

4789. 

14.6 

2.10 

0.0746 

3.16 

0.3892 

16835. 

12052. 

4782. 

14.6 

2.10 

0.0748 

3.56 

0.3888 

16841. 

12074. 

4767. 

14.7 

2.11 

0.0754 

RHEOLOGY  DATA  FOR  FILE 
M3065.03? 


TIME 

POROSITY 

AVERAGE 

AVERAGE 

RESISTIVE 

AVERAGE 

OIL 

UPPER 

LOWER 

FORCE 

DISTANCE 

PRESSURE 

FORCE 

FORCE 

I'.jVED 

S 

- 

N 

N 

N 

MM 

MPA 

3.96 

0 . 3886 

16850. 

12093. 

4757. 

14.8 

2.11 

4.36 

0.3883 

16835. 

12106. 

4729. 

14.9 

2.11 

4.76 

0.3882 

16816. 

12112. 

4704. 

14.9 

2.11 

5.  16 

0.3881 

16822. 

12128. 

4694. 

14.9 

2.11 

5.56 

0.3879 

16822. 

12134. 

4688. 

15.0 

2.11 

5.96 

0.3878 

16828. 

12144. 

4685. 

15.0 

2.11 

6.36 

0 . 3876 

16837. 

12147. 

4690. 

15. 1 

2.11 

6.76 

0.3875 

16841. 

12141. 

4700. 

15.1 

2.11 

7.  16 

0.3874 

16844. 

12150. 

4694. 

15. 1 

2.11 

7.56 

0.3872 

16853. 

12163. 

4690. 

15.2 

2.12 

7.96 

0.3871 

16853. 

12159. 

4694. 

15.2 

2. 12 

8 . 36 

0.3871 

16850. 

12182. 

4663. 

15.2 

2.12 

8.76 

0.3870 

16847. 

12192. 

4655. 

15.2 

2. 12 

9.  16 

0.3868 

16850. 

12201. 

4649. 

15.3 

2.12 

9.56 

0.3867 

16856. 

12204. 

4652. 

15.3 

2.12 

9.96 

0.3867 

16863. 

12217. 

4646. 

15.3 

2. 12 

DELTAT 

=  1.00,  PRINTING  EVERY  10  STEPS 

19.96 

0.3854 

16878. 

12318. 

4560. 

15.7 

2.12 

29.96 

0.3845 

16866. 

12372. 

4493. 

16.0 

2.12 

39.96 

0.3840 

16869. 

12410. 

4458. 

16.  1 

2.13 

49.96 

0.3834 

16878. 

12439. 

4439. 

16.3 

2.12 

59.96 

0.3829 

16860. 

12448. 

4411. 

16.4 

2. 12 

69.96 

0.3825 

16859. 

12471. 

4389. 

16.5 

2. 12 

79.96 

0 . 3822 

16872. 

12490. 

4382. 

16.7 

2.13 

89.96 

0.3818 

16872. 

12502. 

4370, 

16.8 

2.13 

99.96 

0.3815 

16894. 

12518. 

4375. 

16.8 

2.12 

109.96 

0.3812 

16884. 

12525. 

4360. 

16.9 

2.12 

1 19.96 

0.3809 

16872. 

12534. 

4338. 

17.0 

2. 12 

129.96 

0.3809 

16872. 

12534. 

4338. 

17.0 

2.13 

139.96 

0.3806 

16875. 

12540. 

4335. 

17. 1 

2.11 

149.96 

0.3802 

16884. 

12547. 

4338. 

17.2 

2.12 

159.96 

0.3800 

16875. 

12556. 

4319. 

17.3 

2.11 

169.96 

0.3800 

16878. 

12556. 

4322. 

17.3 

2.11 

179.96 

0.3797 

16875. 

12566. 

4309. 

17.4 

2.11 

189.96 

0.3795 

16888. 

12572. 

4315. 

17.4 

2.12 

199.96 

0.3793 

16891. 

12576. 

4315. 

17.5 

2.12 

209.96 

0.3793 

16903. 

12585. 

4318. 

17.5 

2.12 

219.96 

0.3791 

16887. 

12588. 

4299. 

17.5 

2.12 

229.96 

0.3789 

16906. 

12591. 

4315. 

17.6 

2.12 

239.96 

0.3789 

16894. 

12595. 

4299. 

17.6 

2.12 

249.96 

0.3785 

16891. 

12591. 

4299. 

17.7 

2.12 

259.96 

0.3784 

16903. 

12601. 

4302. 

17.7 

2.12 

STRAIN 


0.075? 

0.0761 

0.0762 

0.0764 

0.076? 

0.0769 

0.0771 

0.0773 

0.0774 

0.077? 

0.0778 

0.0779 

0.0780 

0.0783 

0.0785 

0.0784 


0.0804 

0.081? 

0.0826 

0.0834 

0.0841 

0.0847 

0.0853 

0.0858 

0.0862 

0.0866 

0.0872 

0.&e71 

0.0875 

0.0882 

0.0884 

0.0885 

0.0888 

8.0891 

0.0895 

8.0895 

0.0897 

0.0900 

0.0901 

0.0906 

0.0908 
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TIME  (S) 
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No  of 

Copies  Organization 


No  of 

£sei££  Organization 


2  Administrator 

Defense  Technical  Info  Center 
ATTN:  DTIC-DDA 
Cameron  Station 
Alexandria,  VA  22304-6145 

1  HQDA  (SARD-TR) 

WASH  DC  20310-0001 

1  Commander 

US  Army  Materiel  Command 
ATTN:  AMCDRA-ST 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333-0001 


1  Commander 

US  Army  Missile  Command 
ATTN:  AMSMI-RD-CS-R  (DOC) 

Redstone  Arsenal,  AL  35898-5010 

1  Commander 

US  Army  Tank- Automotive  Command 
ATTN:  AMSTA-TSL  (Technical  Library) 
Warren,  Ml  48397-5000 

1  Director 

US  Army  TRADOC  Analysis  Command 
ATTN:  ATRC-WSR 

White  Sands  Missile  Range,  NM  88002-5502 


1  Commander  only)  t  Commandant 

US  Army  Laboratory  Command  US  Army  Infantry  School 

ATTN:  AMSLC-DL  ATTN:  ATSH-CD  (Security  Mgr.) 

Adelphi,  MD  20783-1145  Fort  Benning,  GA  31905-5660 


2  Commander 

US  Army,  ARDEC 

ATTN:  SMCAR-IMI-I 

Picatinny  Arsenal,  NJ  07806-5000 


(Uneim.  only)  -j  Commandant 

US  Army  Infantry  School 
ATTN:  ATSH-C D-CSO-OR 
Fort  Benning,  GA  31905-5660 


2  Commander 

US  Army,  ARDEC 

ATTN:  SMCAR-TDC 

Picatinny  Arsenal,  NJ  07806-5000 

1  Director 

Benet  Weapons  Laboratory 
US  Army,  ARDEC 
ATTN:  SMCAR-CCB-TL 
Watervliet,  NY  12189-4050 

1  Commander 

US  Army  Armament,  Munitions 
and  Chemical  Command 
ATTN:  SMCAR-ESP-L 
Rock  Island,  IL  61299-5000 

1  Director 

US  Army  Aviation  Research 
and  Technology  Activity 
ATTN:  SAVRT-R  (Library) 

M/S  219-3 

Ames  Research  Center 
Moffett  Field,  CA  94035-1000 


1  Air  Force  Armament  Laboratory 
ATTN.  AFATL/DLODL 
Eglin  AFB,  FL  32542-5000 


2  Dir,  USAMSAA 

ATTN:  AMXSY-D 

AMXSY-MP,  H.  Cohen 
1  Cdr,  USATECOM 

ATTN:  AMSTE-TD 

3  Cdr,  CRDEC,  AMCCOM 

ATTN:  SMCCR-RSP-A 
SMCCR-MU 
SMCCR-MSI 

1  Dir,  VLAMO 

ATTN:  AMSLC-VL-D 
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Commander 

2 

Project  Manager 

USA  Concepts  Analysis  Agency 

Production  Base  Modernization  Agency 

ATTN:  D.  Hardison 

ATTN:  AMSMC-PBM,  A.  Siklosi 

8120  Woodmont  Avenue 

AMSMC-PBM-E,  L.  Laibson 

Bethesda,  MD  20014-2797 

Picatinny  Arsenal,  NJ  07806-5000 

C.I.A. 

3 

PEO-Armaments 

OIR/DB/Standard 

Project  Manger 

Washington,  DC  20505 

Tank  Main  Armament  Systems 

ATTN:  AMCPM-TMA,  K.  Russell 

US  Army  Ballistic  Missile 

AMCPM-TMA-1 05 

Defense  Systems  Command 

AMCPM-TMA-120,  C.  Roller 

Advanced  Technology  Center 

P.O.  Box  1500 

Picatinny  Arsenal,  NJ  07806-5000 

Huntsville,  AL  35807-3801 

1 

Commander 

US  Army,  ARDEC 

Chairman 

ATTN:  SMCAR-AEE 

DoD  Explosives  Safety  Board 

Room  856-C 

Picatinny  Arsenal,  NJ  07806-5000 

Hoffman  Bldg.  1 

7 

Commander 

2461  Eisenhower  Avenue 

US  Army,  ARDEC 

Alexandria,  VA  22331-0600 

ATTN:  SMCAR-AEE-B, 

A.  Beardell 

Commander 

B.  Brodman 

US  Army  Materiel  Command 

D.  Downs 

ATTN:  AMCPM-GCM-WF 

S.  Einstein 

5001  Eisenhower  Avenue 

S.  Westley 

Alexandria,  VA  22333-5001 

S.  Bernstein 

J.  Rutkowski 

Commander 

US  Army  Materiel  Command 

Picatinny  Arsenal,  NJ  07806-5000 

ATTN:  AMCDE-DW 

2 

Commander 

5001  Eisenhower  Avenue 

US  Army,  ARDEC 

Alexandria,  VA  22333-5001 

ATTN:  SMCAR-AES, 

S.  Kaplowitz 

Project  Manager 

D.  Spring 

Autonomous  Precision-Guided 

Munition  (APGM) 

Picatinny  Arsenal,  NJ  07806-5000 

US  Army,  ARDEC 

2 

Commander 

ATTN:  AMCPM-CW 

US  Army,  ARDEC 

AMCPM-CWW 

ATTN:  SMCAR-HFM,  E.  Barrieres 

AMCPM-CWS,  M.  Fisette 

SMCAR-CCH-V,  C.  Mandala 

AMCPM-CWA-S,  R.  DeKleine 

Picatinny  Arsenal,  NJ  07806-5000 

Picatinny  Arsenal,  NJ  07806-5000 

1 

Commander 

US  Army,  ARDEC 

ATTN:  SMCAR-FSA-T,  M.  Salsbury 
Picatinny  Arsenal,  NJ  07806-5000 


No.  of 

Copies  Organization 


No.  of 

Copies  Organization 


1  Commander,  USACECOM 
R&O  Technical  Library 
ATTN:  ASQNC-ELC-I-T,  Myer  Center 
Fort  Monmouth,  NJ  07703-5301 

1  Commander 

US  Army  Harry  Diamond  Laboratories 
ATTN:  SLCHD-TA-L 
2800  Powder  Mill  Rd 
Adelphi,  MD  20783-1145 

1  Commandant 

US  Army  Aviation  School 
ATTN:  Aviation  Agency 
Fort  Rucker,  AL  36360 

1  Project  Manager 

US  Army  Tank- Automotive  Command 
Improved  TOW  Vehicle 
ATTN:  AMCPM-ITV 
Warren,  Ml  48397-5000 

2  Program  Manager 

US  Army  Tank- Automotive  Command 
ATTN:  SFAE-ASM-SS-T,  T.  Dean 
Warren,  Ml  48092-2498 

1  Project  Manager 

US  Army  Tank- Automotive  Command 
Fighting  Vehicle  Systems 
ATTN:  AMCPM-BFVS 
Warren,  Ml  48092-2498 

1  President 

US  Army  Armor  and  Engineer  Board 

ATTN:  ATZK-AD-S 

Fort  Knox,  KY  40121-5200 

1  Project  Manager 

US  Army  Tank-Automotive  Command 
M-60  Tank  Development 
ATTN:  AMCPM-ABMS 
Warren,  Ml  48092-2498 

1  Director 

HQ,  TRAC  RPD 

ATTN:  ATRC,  MAJ  Williams 

Fort  Monroe,  VA  23651-5143 


2  Director 

US  Army  Materials  Technology 
Laboratory 
ATTN:  SLCMT-ATL 
Watertown,  MA  02172-0001 

1  Commander 

US  Army  Research  Office 
ATTN:  Technical  Library 
P.  O.  Box  12211 

Research  Triangle  Park,  NC  27709-2211 

1  Commander 

US  Army  Belvoir  Research  and 
Development  Center 
ATTN:  STRBE-WC 
Fort  Belvoir,  VA  22060-5006 

1  Director 

US  Army  TRAC-Ft  Lee 
ATTN:  ATRC-L,  Mr.  Cameron 
Fort  Lee,  VA  23801-6140 

1  Commandant 

US  Army  Command  and  General 
Staff  College 

Fort  Leavenworth,  KS  66027 

1  Commandant 

US  Army  Special  Warfare  School 
ATTN:  Rev  and  Tng  Lit  Div 
Fort  Bragg,  NC  28307 

3  Commander 

Radford  Army  Ammunition  Plant 
ATTN:  SMCAR-QA/HI  LIB 
Radford,  VA  24141-0298 

1  Commander 

US  Army  Foreign  Science  and 
Technology  Center 
ATTN:  AMXST-MC-3 
220  Seventh  Street,  NE 
Charlottesville,  VA  22901-5396 
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No.  Of 

Copies  Organization 


No.  of 

Copies  Organization 


2  Commander 

Naval  Sea  Systems  Command 
ATTN:  SEA62R 
SEA  64 

Washington,  DC  20362-5101 

1  Commander 

Naval  Air  Systems  Command 
ATTN:  AIR-954-Technical  Library 
Washington,  DC  20360 

1  Assistant  Secretary  of  the  Navy 
(R,  E,  and  S) 

ATTN:  R.  Reichenbach 
Room  5E787 
Pentagon  Bldg 
Washington,  DC  20375 

1  Naval  Research  Laboratory 
Technical  Library 
Washington,  DC  20375 

1  Commandant 

US  Army  Command  and  General 
Staff  College 

Fort  Leavenworth,  KS  66027 

2  Commandant 

US  Army  Field  Artillery  Center 
and  School 

ATTN:  ATSF-CO-MW,  E.  Dublisky  (2  cys) 
Ft.  Sill,  OK  73503-5600 

1  Office  of  Naval  Research 
ATTN:  Code  473,  R.  S.  Miller 
800  N.  Quincy  Street 
Arlington,  VA  22217-9999 

3  Commandant 

US  Army  Armor  School 

ATTN:  ATZK-CD-MS,  M.  Falkovitch 

Armor  Agency 

Fort  Knox,  KY  40121-5215 

2  Commander 

US  Naval  Surface  Warfare  Center 
ATTN:  J.  P.  Consaga 
C.  Gotzmer 

Indian  Head,  MD  20640-5000 


4  Commander 

Naval  Surface  Warfare  Center 
ATTN:  Code  240,  S.  Jacobs 
Code  730 
Code  R-13, 

K.  Kim 
R.  Bernecker 

Silver  Spring,  MD  20903-5000 

2  Commanding  Officer 

Naval  Underwater  Systems  Center 
ATTN:  Code  5B331,  R.  S.  Lazar 
Technical  Library 
Newport,  Rl  02840 

5  Commander 

Naval  Surface  Warfare  Center 
ATTN:  Code  G33, 

J.  L.  East 
W.  Burrell 
J.  Johndrow 
Code  G23,  D.  McClure 
Code  DX-21 ,  Technical  Library 
Dahlgren,  VA  22448-5000 

3  Commander 

Naval  Weapons  Center 
ATTN:  Code  388,  C.  F.  Price 
Code  3895,  T.  Parr 
Information  Science  Division 
China  Lake,  CA  93555-6001 

1  OSD/SDIO/IST 

ATTN:  Dr.  Len  Caveny 
Pentagon 

Washington,  DC  20332-7100 

3  Commander 

Naval  Ordnance  Station 
ATTN:  T.  C.  Smith 
D.  Brooks 
Technical  Library 
Indian  Head,  MD  20640-5000 

1  AL/TSTL  (Technical  Library) 

ATTN:  J.  Lamb 

Edwards  AFB,  CA  93523-5000 
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1  AFATL/DLYV 

Eglin  AFB,  FL  32542-5000 

1  AFATL/DLXP 

Eglin  AFB,  FL  32542-5000 

1  AFATL/DLJE 

Eglin  AFB,  FL  32542-5000 

1  NASA/Lyndon  B.  Johnson  Space  Center 
ATTN:  NHS-22  Library  Section 
Houston,  TX  77054 

1  AFELM,  The  Rand  Corporation 
ATTN:  Library  D 

1700  Main  Street 

Santa  Monica,  CA  90401-3297 

3  AAI  Corporation 
ATTN:  J.  Herbert 
J.  Frankie 
D.  Cleveland 
P.  O.  Box  126 

Hunt  Valley,  MD  21030-0126 

2  Aerojet  Solid  Propulsion  Company 
ATTN:  P.  Micheli 

L.  Torreyson 
Sarcramento,  CA  96813 

1  Atlantic  Research  Corporation 
ATTN:  M.  King 
5390  Cherokee  Avenue 
Alexandria,  VA  22312-2302 

3  AL/LSCF 
ATTN:  J.  Levine 

L.  Quinn 
T.  Edwards 

Edwards  AFB,  CA  93523-5000 

1  AVCO  Everett  Research  Laboratory 
ATTN:  D.  Stickler 
2385  Revere  Beach  Parkway 
Everett,  MA  02149-5936 
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3 


1 


2 
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Organization 

Calspan  Corporation 
ATTN:  C.  Murphy 
P.  O.  Box  400 
Buffalo,  NY  14225-0400 

IITRI 

ATTN:  M.  J.  Klein 
10  W.  35th  Street 
Chicago,  IL  60616-3799 

Hercules,  Inc. 

Allegheny  Ballistics  Laboratory 
ATTN:  William  B.  Walkup 
P.  O.  Box  210 
Rocket  Center,  WV  26726 

Hercules,  Inc. 

Radford  Army  Ammunition  Plant 
ATTN:  J.  Pierce 
Radford,  VA  24141-0299 

Lawrence  Livermore  National 
Laboratory 
ATTN:  L-355, 

A.  Buckingham 
M.  Finger 

L-324,  M.  Constantino 
P.  O.  Box  808 
Livermore,  CA  94550-0622 

Olin  Corporation 
Badger  Army  Ammunition  Plant 
ATTN:  F.  E.  Wolf 
Baraboo,  Wl  53913 

Olin  Corporation 
Smokeless  Powder  Operation 
ATTN:  E.J.  Kirschke 
A.F.  Gonzalez 
P.  O.  Box  222 
St.  Marks,  FL  32355-0222 

Paul  Gough  Associates,  Inc. 
ATTN:  Dr.  Paul  S.  Gough 
1048  South  Street 
Portsmouth,  NH  03801-5423 
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1  Physics  International  Company 

ATTN:  Library,  H.  Wayne  Wampler 
2700  Merced  Street 
San  Leandro,  CA  98457-5602 

1  Princeton  Combustion  Research 

Laboratory,  Inc. 

ATTN:  M.  Summerfield 

475  US  Highway  One 

Monmouth  Junction,  NJ  08852-9650 

2  Rockwell  International 
Rocketdyne  Division 
ATTN:  BA08, 

J.E.  Flanagan 
J.  Gray 

6633  Canoga  Avenue 
Canoga  Park,  CA  91303-2703 

3  Thiokol  Corporation 
Huntsville  Division 
ATTN:  D.  Flanigan 

Dr.  John  Deur 
Technical  Library 
Huntsville,  AL  35807 

2  Thiokol  Corporation 
Elkton  Division 
ATTN:  R.  Biddle 

Technical  Library 
P.  O.  Box  241 
Elkton,  MD  21921-0241 

1  Veritay  Technology,  Inc. 

ATTN:  E.  Fisher 

4845  Millersport  Highway 

East  Amherst.  NY  14501-0305 

1  Universal  Propulsion  Company 

ATTN:  H.  J.  McSpadden 
Black  Canyon  Stage  1 
Box  1140 
Phoenix,  AZ  84029 

1  Battelie  Memorial  Institute 

ATTN:  Technical  Library 
505  King  Avenue 
Columbus,  OH  43201-2693 


No.  of 

Copies  Organization 

1  Brigham  Young  University 

Department  of  Chemical  Engineering 
ATTN:  M.  Beckstead 
Provo,  UT  84601 

1  California  Institute  of  Technology 

204  Karman  Laboratory 
Main  Stop  301-46 
ATTN:  F.E.C.  Culick 
1201  E.  California  Street 
Pasadena,  CA  91109 

1  California  Institute  of  Technology 

Jet  Propulsion  Laboratory 
ATTN:  L.  D.  Strand,  MS  512/102 
4800  Oak  Grove  Drive 
Pasadena,  CA  91109-8099 

1  University  of  Illinois 

Department  of  Mechanical/Industrial 
Engineering 
ATTN:  H.  Krier 
144  MEB;  1206  N.  Green  Street 
Urbana,  IL  61801-2978 

1  University  of  Massachusetts 

Department  of  Mechanical  Engineering 
ATTN:  K.  Jakus 
Amherst,  MA  01002-0014 

1  University  of  Minnesota 

Department  of  Mechanical  Engineering 
ATTN:  E.  Fletcher 
Minneapolis,  MN  55414-3368 

3  Georgia  Institute  of  Technology 

School  of  Aerospace  Engineering 
ATTN:  B.T.  Zinn 
E.  Price 
W.C.  Strahle 
Atlanta,  GA  30332 

1  Institute  of  Gas  Technology 

ATTN:  D.  Gidaspow 
3424  S.  State  Street 
Chicago,  IL  60616-3896 
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Johns  Hopkins  University 
Applied  Physics  Laboratory 
Chemical  Propulsion 
Information  Agency 
ATTN:  T.  Christian 
Johns  Hopkins  Road 
Laurel,  MD  20707-0690 

Massachusetts  Institute  of  Technology 
Department  of  Mechanical  Engineering 
ATTN:  T.  Toong 
77  Massachusetts  Avenue 
Cambridge,  MA  02139-4307 

Pennsylvania  State  University 
Applied  Research  Laboratory 
ATTN:  G.M.  Faeth 
University  Park,  PA  16802-7501 

Pennsylvania  State  University 
Department  of  Mechanical  Engineering 
ATTN:  K.  Kuo 

University  Park,  PA  16802-7501 

Purdue  University 

School  of  Mechanical  Engineering 

ATTN:  J.  R.  Osborn 

TSPC  Chaffee  Hall 

West  Lafayette,  IN  47907-1199 

SRI  International 
Propulsion  Sciences  Division 
ATTN:  Technical  Library 
333  Ravenwood  Avenue 
Menlo  Park,  CA  94025-3493 

Rensselaer  Ploytechnic  Institute 
Department  of  Mathematics 
Troy,  NY  12181 

Director 

Los  Alamos  Scientific  Laboratory 
ATTN:  T3, 

D.  Butler 
M.  Division 
B.  Craig 
P.  O.  Box  1663 
Los  Alamos,  NM  87544 


1  General  Applied  Sciences  Laboratory 
ATTN:  J.  Erdos 
77  Raynor  Avenue 
Ronkonkama,  NY  11779-6649 

1  Battelle  PNL 

ATTN:  Mr.  Mark  Gamich 
P.  O.  Box  999 
Richland,  WA  99352 

1  Stevens  Institute  of  Technology 
Davidson  Laboratory 
ATTN:  R.  McAlevy,  III 
Castle  Point  Station 
Hoboken,  NJ  07030-5907 

1  Rutgers  University 

Department  of  Mechanical  and 
Aerospace  Engineering 
ATTN:  S.  Temkin 
University  Heights  Campus 
New  Brunswick,  NJ  08903 

1  University  of  Southern  California 
Mechanical  Engineering  Department 
ATTN:  0HE200,  M.  Gerstein 

Los  Angeles,  CA  90089-5199 

2  University  of  Utah 

Department  of  Chemical  Engineering 
ATTN:  A.  Baer 

G.  Flandro 

Salt  Lake  City,  UT  84112-1194 

1  Washington  State  University 

Department  of  Mechanical  Engineering 
ATTN:  C.  T.  Crowe 
Pullman,  WA  99163-5201 

1  Alliant  Techsystems,  Inc. 

ATTN:  R.  E.  Tompkins 
MN38-3300 

10400  Yellow  Circle  Drive 
Minnetonka,  MN  55343 

1  Science  Applications,  Inc. 

ATTN:  R.  B.  Edelman 
23146  Cumorah  Crest  Drive 
Woodland  Hills,  CA  91364-3710 
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1  Battelle  Columbus  Laboratories 

ATTN:  Mr.  Victor  Levin 
505  King  Ave. 

Columbus,  OH  43201-2693 

1  Hercules,  Inc. 

Allegheny  Ballistics  Laboratory 
Propulsion  Technology  Department 
ATTN:  Mr.  Thomas  F.  Farabaugh 
P.O.  Box  210 

Rocket  Center,  WV  26726 


Aberdeen  Proving  Ground 
Cdr,  CSTA 

ATTN:  STECS-LI,  R.  Hendricksen 
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